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Date: 9 March 2006
To: Washington Closure Hanford Inc. (technical representative)
From: TechLaw, Inc.
Project: 100-BC Burial Grounds - Soil Full Protocol - Waste Site 11 8-C-3:3
Subject: Radiochemistry - Data Package No. K0164-EB

INTRODUCTION

This memo presents the results of data validation on Data Package No. K0164
prepared by Eberline Services (EB). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Data validation was conducted in accordance with the Washington Closure Hanford
Incorporated (WCH) validation statement of work and the 100 Area Remedial
Action Sampling and Analysis Plan (DOE/RL-96-22, February 2005). Appendices 1
through 6 provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation
Appendix 6. Additional Data Requested by Client

DATA QUALITY PARAMETERS

Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the validity

of the results. The maximum holding time for radiochemical analysis is 6 months.

All holding times were acceptable.
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1 - Gross alpha/beta, alpha spectroscopy (isotopic uranium) and gamma spectroscopy.



Preparation ( Method) Blanks

Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the minimum detectable activity (MDA),
the following qualifiers are applied: All positive sample results less than five times
the highest blank concentration are qualified as estimates and flagged "J"; sample
results below the MDA are qualified as undetected and flagged "U"; sample results
above the MDA and greater than five times the highest blank concentration are not
qualified.

All blank results were acceptable.

Field (Equipment) Blank

No equipment blanks were submitted for analysis.

Accuracy

Accuracy is evaluated from laboratory control sample (LCS) or blank spike sample

(BSS) batch samples and spiked samples from the analytical batch. Measured
activities are compared to the known added amounts. The acceptable LCS or BSS
and matrix spike (MS) recovery range is 70-130%. In addition, samples may be

spiked with a radiochemical tracer to assist in isolating the radioisotope of interest
with the yield of the tracer being used in calculating sample activity. The
acceptable range for tracer recovery is 20% to 105%. Spike sample results
outside the above ranges result in associated sample results being qualified as
estimates, or not qualified, depending on the activity of the individual sample.

Results are rejected for LCS/BSS recoveries of less than 30% and tracer recoveries

of less than 20%, and tracer recoveries of greater than 115% for detected results.

All accuracy results were acceptable.

Laboratory Duplicates

Analytical precision is expressed by the relative percent differences (RPD) between

the recoveries of duplicate matrix spike analyses performed on a sample in the

analytical batch. Precision may alternatively be assessed using unspiked duplicate

analyses performed on a sample in the analytical batch. If both sample and

replicate activities (concentrations) are greater than five times the contract required

detection limit (CRDL) and the RPD is less than 30%, no qualification is required. If
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either activity (concentration) is less than five times the CRDL, the RPD control limit
is less than or equal to two times the CRDL. If the RPD is outside the applicable
control limit, associated results are qualified as estimated detects or estimated non-
detects.

All duplicate results were acceptable.

Field Duplicates

One set of field duplicates (J10V66/J10V67) were submitted for analysis. Field
duplicates are compared using the same criteria as for laboratory duplicates. All
field duplicates were acceptable.

Detection Levels

Reported analytical detection levels for undetected analytes are compared against
the remaining waste sites RQLs to ensure that laboratory detection levels meet the
required criteria. Twenty-five analytes exceeded the RQL. Under the WCH
statement of work, no qualification is required.

Completeness

Data package No. K0164 was submitted for validation and verified for
completeness. Completeness is based on the percentage of data determined to be

valid (i.e., not rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Twenty-five analytes exceeded the RQL. Under the WCH statement of work, no

qualification is required.

000003



REFERENCES

WCH, Contract #20266, Validation Statement of Work, Washington Closure
Hanford Incorporated, July 7, 2003.

DOE/RL-96-22, Rev. 4, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, February 2005.

000004



Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the BHI
statement of work are as follows:

U - Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes.

UJ - Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the
sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate, but is usable
for decision making purposes.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a minor QC deficiency identified during the data validation, the
associated concentration is an estimate, but the data are usable for
decision-making purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified major
QC deficiency.
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Appendix 2

Summary of Data Qualification
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RADIOCHEMISTRY DATA QUALIFICATION SUMMARY*

SDG: K0164 REVIEWER:
TLI

PROJECT: 118-C-3:3 PAGE 1 OF 1

COMMENTS: No qualifiers assigned

* - The Qualified Data Summary Table includes laboratory applied "U" qualifiers not

specifically identified here. The laboratory applied "U" qualifiers are included to minimize

misinterpretation of results contained in the table.
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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RADIOCHEMISTRYANALYSIS, SOIL MATRIX, (PCi/G) Page_1 of_1

Project: WASHINGTON CLOSURE HANFORD

Laboratory: EB

Case I SDG: K0164

Sample Number J10V62 J10V63 J10V64 J10V66 J10V67

Remarks Duplicate

Sample Date 1/4/06 1/4/06 1/4/06 1/4/06 1/4/06

Radiochemistry RQL Result Q Result Q Result Q Result Q Result Q

Gross alpha 3.91 7.05 8.11 11.4 7.94

Gross beta 18.7 18.5 22.6 18.5 19.3

Uranlum-2331234 1 0.482 0.625 0.620 0.587 0.595

Uranium-235 1 0.015 U 0.051 0.020 U 0.022 U 0.028

Uranium-238 1 0.564 0.580 0.564 0.602 0.676

Potassium-40 9.42 6.86 9.14 U U 10.1

Cobalt 60 0.05 U U` U U* U U' U U` U U*

Cesium 137 0.05 U U' U U' U U' U U* U U`

Radium-226 0.474 U U 0.437 U U 0.390

Radlum-228 0.717 U U U U U U 0.384

Europium 152 0.1 U U' U U` U U` U U* U U'

Europium 154 0.1 U If U U* U U. U If U U*

Europlum 155 0.1 U U' U U' U U* U U* U U*

Thorium-228 0.617 U U U U 0.464 0.532

Thorium-232 0.717 U U U U U U 0.384

^

Uranium-235(gea)

Uranium-238(gea)

Americium-241(gea)

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

' - RQL exceeded
Laboratory applied non-detect qualifiers "U" have been included in this table to minimize potential miss-interpretation of results. All other qualifiers shown were applied during validation.



E B E R L I N E S E R V I C E S / R I C H M O N D
SAMPLS DELIVERY GROUP R0164

7700-001 J10V62
DATA SHEET

SDG 7700 client/case no Hanford SDG K0164
Contact Melissa C. Mannion Contract No. 630

Lab sample id R601030-01 Client sample id J1oV62
Dept sample id 7700-001 Location/Matrix 118-C-3:3 French Drains SOLID

Received 01/06/06 Collected/Weight 01/04/06 10:00 529.8 v
* solids 92.2 Custody/SAF No RC-020-003 RC-020

ANALYTE CAS NO

RESOLT

pCi/g

2a ERR

(COUNT)

MDA

pCi/g

RDL

pCi/g

QIIALI-

PIERS TEST

Gross Alpha 12587-46-1 3.91 2.9 3.7 10 93A

Gross Beta 12587-47-2 , 18.7 4.8 6.5 15 93B

Uranium 233/234 U-233/234 0.482 0.080 0.033 1.0 U

Uranium 235 15117-96-1 0.015 0.015 0.028 1.0 U U

Uranium 238 U-238 0.564 0.086 0.023 1.0 U

Potassium 40 13966-00-2 9.42 3.8 0.90 GAM

Cobalt 60 10198-40-0 U 0.10 0.050 U GAM

Cesium 137 10045-97-3 U 0.076 0.10 U GAM

Radium 226 13982-63-3 0.474 0.18 0.15 0.10 GAM

Radium 228 15262-20-1 0.717 0.32 0.30 0.20 GAM

Europium 152 14683-23-9 U 0.18 0.10 U GAM
Europium 154 15585-10-1 U 0.26 0.10 U GAM

Europium 155 14391-16-3 U 0.21 0.10 U GAM

Thorium 228 14274-82-9 0.617 0.14 0.12 GAM

Thorium 232 TH-232 0.717 0.32 0.30 GAM

Uranium 235 15117-96-1 U 0.31 U GAM

Uranium 238 U-238 U 10 U GAM

Americium 241 14596-10-2 U 0.31 U GAM

100-BC Burial Grounds - Soil

DATA SHEETS

Page 1

SiRMIARY DATA SECTION

Page 14
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Protocol Hanford

Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 02/08/06



E B E R L T N E S E R V I C E S / R I C H M O N D
SAMPLE DELIVERY GROUP R0164

7700-002 J10V63
DATA SHEET

SDG 7700 Client/Case no Hanford SDG K0164
Contact Melissa C. Mannion Contract No. 630

Lab sample id R601030-02 Client sample id J10V63

Dept sample id 7700-002 Location/Matrix 118-C-3:3 French Drains SOLID
Received 01/06/06 Collected/weight 01/04/06 12:46 546.6 a
% solids 93.1 Custody/SAF No RC-020-003 RC-020

ANALYTE CAB NO

RESULT

pCi/g

2a ERR

(COUNT)

MDA

pci/g

RDL

pCi/g

QUALI-

FIERS TEST

Gross Alpha 12587-46-1 7.05 3.4 3.4 10 93A

Gross Beta 12587-47-2 18.5 4.3 5.5 15 93B
Uranium 233/234 U-233/234 0.625 0.086 0.031 1.0 U

Uranium 235 15117-96-1 0.051 0.027 0.026 1.0 U

Uranium 238 U-238 0.580 0.086 0.031 1.0 U
Potassium40 13966-00-2 6.86 1.2 0.92 GAM

Cobalt 60 10198-40-0 U 0.098 0.050 U GAM
Cesium 137 10045-97-3 U 0.091 0.10 U GAM

Radium 226 13982-63-3 U 0.21 0.10 U GAM

Radium 228 15262-20-1 U 0.42 0.20 U GAM

Europium 152 14683-23-9 U 0.27 0.10 U GAM
Europium 154 15585-10-1 U 0.32 0.10 U GAM
Europium 155 14391-16-3 U 0.21 0.10 U GAM

Thorium 228 14274-82-9 U 0.15 U GAM

Thorium 232 TH-232 U 0.42 U GAM
Uranium 235 15117-96-1 U 0.33 U GAM
Uranium 238 U-238 U 11 U GAM

Americium 241 14596-10-2 U 0.19 U GAM

100-BC Burial Grounds - Soil

DATA SHEETS

Page 2

SUMMARY DATA SECTION

Page 15

000012

Lab id EBRLNE

Protocol Hanford

Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 02/08/06



E B E R L I N E S E R V I C E S/ R I C H M 0 N D
SAMPLE DELIVERY GROUP R0164

7700-003 J10V64

DATA SHEET

SDG 7700 Client/Case no Hanford SDG K0164
Contact Melissa C. Mannion Contract No. 630

Lab sample id R601030-03 Client sample id J10V64

Dept sample id 7700-003 Location/Matrix 118-C-3:3 French Drains SOLID

Received 01/06/06 Collected/Weight 01/04/06 14:42 626.1 g

V solids 89.0 Custody/SAF No RC-020-003 RC-020

ANALYTE CASNO

RESULT

pCi/g

2a ERR

( COUNT)

MDA

pCi/g

RDL

pCi/g

QUALI-

PIERS TEST

Gross Alpha 12587-46-1 8.11 3.6 3.4 10 93A

Gross Beta 12587-47-2 22.6 4.6 5.6 15 93B

Uranium 233/234 U-233/234 0.620 0.094 0.032 1.0 U
Uranium 235 15117-96-1 0.020 0.024 0.031 1.0 U U

Uranium 238 U-238 0.564 0.087 0.032 1.0 U

Potassium 40 13966-00-2 9.14 1.4 0.76 GAM
Cobalt 60 10198-40-0 U 0.078 0.050 U GAM

Cesium 137 10045-97-3 U 0.070 0.10 U GAM

Radium 226 13982-63-3 0.437 0.15 0.15 0.10 GAM

Radium 228 15262-20-1 U 1.1 0.20 U GAM

Europium 152 14683-23-9 U 0.17 0.10 U GAM

Europium 154 15585-10-1 U 0.23 0.10 U GAM

Europium 155 14391-16-3 U 0.18 0.10 U GAM

Thorium 228 14274-82-9 U 0.63 U GAM

Thorium 232 TH-232 U 1.1 U GAM

Uranium 235 15117-96-1 U 0.29 U GAM

Uranium 238 U-238 U 8.9 U GAM

Americium 241 14596-10-2 U 0.36 U GAM

100-BC Burial Grounds - Soil

I
\^4

DATA SHEETS

Page 3

SUMMARY DATA SECTION

Page 16
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Lab id EBRLNE

Protocol Hanford

Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 02/08/06



E B E R L I N E S E R V I C E S/ R I C H M O N D
SAMPLE DELIVERY GROUP K0164

7700-005 J10V67
DATA SHEET

SDG 7700 Client/Case no Hanford SDG K0164
Contact Melissa C. Mannion Contract No. 630

Lab sample id R601030-05 Client sample id J1oV67

Dept sample id 7700-005 Location/Matrix 118-C-3:3 French Drains SOLID
Received 01/06/06 Collected/Weight 01/04/06 16:15 622.9 a

% solids 92.0 Custody/SAF No RC-020-003 RC-020

ANALYTE CAB NO

RESULT

pCi/g

2a ERR

(COUNT)

MDA

pCi/g

RDL

pCi/g

QVALI-

FIERS TEST

Gross Alpha 12587-46-1 7.94 3.8 4.1 10 93A
Gross Beta 12587-47-2 19.3 4.6 5.9 15 93B
Uranium 233/234 U-233/234 0.595 0.088 0.032 1.0 U
Uranium 235 15117-96-1 0.028 0.021 0.027 1.0 U
Uranium 238 U-238 0.676 0.089 0.022 1.0 U
Potassium 40 13966-00-2 10.1 1.8 1.2 GAM
Cobalt 60 10198-40-0 U 0.11 0.050 U GAM

Cesium 137 10045-97-3 U 0.10 0.10 U GAM

Radium 226 13982-63-3 0.390 0.16 0.19 0.10 GAM
Radium 228 15262-20-1 0.384 0.34 0.41 0.20 U GAM
Europium 152 14683-23-9 U 0.21 0.10 U GAM
Europium 154 15585-1b-1 U 0.34 0.10 U GAM

Europium 155 14391-16-3 U 0.21 0.10 U GAM

Thorium 228 14274-82-9 0.532 0.14 0.16 GAM
Thorium 232 TH-232 0.384 0.34 0.41 U GAM
Uranium 235 15117-96-1 U 0.33 U GAM
Uranium 238 U-238 U 12 U GAM
Americium 241 14596-10-2 U 0.23 U GAM

100-BC Burial Grounds - Soil

^

DATA SHEETS

Page 5

SUMMARY DATA SECTION

Page 18
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Lab id EBRLNE

Protocol Hanford

Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 02/08/06



E B E R L I N E S E R V I C E S/ R I C H M O N D
SAMPLE DELIVERY GROUP R0164

7700-004 J10V66
DATA SHEET

SDG 7700 Client/Case no Hanford SDG K0164

Contact Melissa C. Mannion Contract No. 630

Lab sample id R601030-04 Client sample id J10V66

Dept sample id 7700-004 Location/Matrix 118-C-3:3 French Drains SOLID

Received 01/06/06 Collected/Weight 01/04/06 16:10 613.1 a
4 solids 92.2 Custody/SAF No RC-020-003 RC-020

. .. RESULT 2a ERR MDA RDL QIIALI-

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Gross Alpha 12587-46-1 11.4 4.2 3.7 10 93A

Gross Beta 12587-47-2 18.5 5.6 7.9 15 93B

Uranium 233/234 U-233/234 0.587 0.086 0.029 1.0 U

Uranium 235 15117-96-1 0.022 0.022 0.028 1.0 U U

Uranium 238 U-238 0.602 0.086 0.029 1.0 U

Potassium 40 13966-00-2 U 14 U GAM
Cobalt 60 10198-40-0 U 0.085 0.050 U GAM

Cesium 137 10045-97-3 U 0.070 0.10 U GAM

Radium 226 13982-63-3 U 0.56 0.10 U GAM

Radium 228 15262-20-1 U _ 0.99 0.20 U GAM

Europium 152 14683-23-9 U 0.17 0.10 U GAM

Europium 154 15585-10-1 U 0.26 0.10 U GAM

Europium 155 14391-16-3 U 0.19 0.10 U GAM

Thorium 228 14274-82-9 0.464 0.18 0.12 GAM

Thorium 232 TH-232 U 0.99 U GAM

Uranium 235 15117-96-1 U 0.24 U GAM

Uranium 238 U-238 U 8.5 U GAM

Americium 241 14596-10-2 U 0.24 U GAM

100-BCBurial Grounds - Soil

DATA SHEETS

Page 4

SIIbSlARY DATA SECTION

Page 17

Lab id EBRLNE

Protocol Hanford

Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 02/08/06
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Eberline Services
W.O. No. R6-10-030-7700

Washington Closure Hanford
SDG K0164

Case Narrative Page 1 of I

1.0 GENERAL

Washington Closure Hanford (WCH) Sample Delivery Group K0164 was composed of
five solid (soil) samples designated under SAF No. RC-020 with a Project Designation of:
100-BC Burial Grounds - Soil Full Protocol.

The samples were received as stated on the Chain-of-Custody documents. Any
discrepancies are noted on the Eberline Services Sample Receipt Checklist. The results
were transmitted to WCH via e-mail on January 17, 2006 and February 8, 2006.

2.0 ANALYSIS NOTES

2.1 Gross Alpha and Gross Beta Analysis

No problems were encountered during the course of the analyses.

2.2 Isotopic Uranium Analysis

No problems were encountered during the course of the analyses.

2.3 Gamma Spectroscopy

No problems were encounteredduring the course of the analyses.

Case Narrative Certification Statement

"I certify that this data package is In compliance with the SOW, both technically
and for completeness, for other than the conditions detailed above. Release of the
data obtained in this hard copy data package has been authorized by the
Laboratory Manager or a designee, as verified by the following signature."

i^^ ?//0,4
Melissa C. Mannion Date
Senior Program Manager
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Washin¢ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-020-003 Page or ;

.ollator ComoanyContact TeleohoneNo. ProiectCoordinator
Price Code Data Turnaround

Doug Bowers/C. Martinez Doug Bowers 509-531-0701 ICESSNER,IH

ProiectDesianation SamnlinaLocation SAFNo. AjrQuality E] ^
100-BC Burial Grounds - Soil Full Protocol 118-C-3:3 (French Drains) RC-020

IceChestNo. ^J^/_ /^I/ (//^
a

FeldLoabookNo. COA MethodofShioment_
/V/r/ s - V / EFIlil73{ CIIBX4A000 Fedex

S
QO / /y/OffsiteProoertvNa.

O
l^0 BIIIotLadin¢/AirBiIlNo. ^ ^fp`

EBERLMESERVIC ONVILLE V
ec

P NAZARDS/REMARKS

none / ,^r /
^ / f P d

Cnd 4C Cm14C Cnd 4C Nune
` I/ / raerva on

TypeofContainer
G/P G/P aG aG G/P

Special Handling and/or Storage

EveF^rigtiAe p^ No. of Container(s)
r i 1

IYU^L- b!?7S S
250g 250mL 250mL 250mL 50(nl.

Volume

r.. SaBem(I)n Chrwiunn PCSe Smi-VOA- Sceban(2)m
`d . Sp.®I Hex-7196 93]oA(TCL) Spetiel
^

SAMPLEANALYSIS
Imnucdom. Imuuttum. -

cF
Sample No. Matrix ` Sample Date Sanqrle Time

J10V62 SOIL 0 00 ^e - TJOWD2

J10V63 SOIL p p ^1J1ID V -

J10V64 SOIL .1 I h n^ r\Wj ^

J70

J1oV66 SOIL a'Oe{1O 16to '(1 Yj Y\ (j Y\ j`j fl irl ^

CHAINOFPOSSESSION Sign/PrintNames SPECIALINSTRUCTIONS

^

Mauix•

RelupuishedBy/RemovedFrom10041 DatJfime ReceivedBy/SNmdln Dele?'urc y^0 yy;l

a•+•^+M. e :+' y _y bG (t - O 00 .x o +RS • EF ^i 'O

l

Door,(v*^RE^
c

' •

susmmw
sosm;,

Relup xd By/Removed From Do"T^ne G DatrJfime b6b[)R ived By/Srosed In M elsel; Pemem imm; tivisa i mmu, " - - ) sl=9t•er

S oQo G 3 / cs . _ (2) GammaSpecnoscopy(TCLList) 1Cesiimt137,Cobalt-60,Europium- 152,Huropium-154, w'w.m
^I

Date?ime ^ReiuquisledBy/Remn F C ff^ DatNlhm 04 SRettivadBy/5 redln
Europiuml551;Gamma

^
Spec

^
-Ad3an(SiNm-tOBmelastabk)

a^^^
R/el̂ inquished B ved ^uRi^e Recelved 6 S/r^y/'dIn atrlfSne /t/ZO

_
io-w*

/^/`=f' l ZU Z S (;7/// ^5-4/ V-V.p.^m

Relitpuis d gv emo Fmm Daugpive
^ /U3

Sm In Da^^vSd
/ . Pasunnel not available to

x`o'^'
_ u .

le m 372li i I frR
DaulC'vned Fi i Received Btomd In a

t senpnqu s oe
^^Rel lpu vhe dRef # ^--

LABORA ORY Re¢iveABy ide Date/Time

SECTI N

FINAL SAMPLE DisPOSeiMe#md DisposedBy DaOr/Cime

DISPOSITION

BHI-EE-0it (06/29/2005)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-020-003 page 2 or 2
nllectm Comosnv Contact Teleohone No. Prolect Coordinator

Price Code Data Turnaround
Uoug Bowers/C Martinez Doug Bowers 509-531-0701 ICESSNER, JH

ProiectUrsignation SamvlineLocation SAFNo. AirQuallt}' Ej
-11 00-BC Bwial Grounds -Soil Full Protocol I IS-C-3:3 (French Drains) RC-020

IreChestNo. ,Q ^,t^
-a O

FieldLoabookNo. COA MethodofShinment^
/JI S "' C` / EFL-1173-6 CI16X4A000 Fedex

S
ORsit Provertv Na.

'

Bill of Ladine/Air Bill No.
BERLNE SERVICE ONVILLEE

(LPOSSIBLESAMPLEHAZARDS/REMARf(S

nnne Preservadov
NOW Coo14C C°u14C C°nl4t N°ne

Type of Container
G/P G/P aG aG G/P

and/or Stora eecial HandlinS g gp

C-on14 degrees centigrnAe No. of Container(s)
I. 1 I 1 1

i-, Volume
250g 2 250mL 250mL 500m1.

^..-

'^ Ssesen(I)n D^mmivn - 80r2 ScnfVOA- seeitem(])in
C Spm>f Rex.7196 a310A(TCL) Spec®I

^ SAMPLE ANALYSV IS
In<waem. Irstaoaion,.

64,^ /
rW

Sample No. Manix • Sample Date Sample Tune

J10V67 SOIL o o - n n fl n l n A v Tio uez

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix •

RelilxluishedBy/RemovedFrom 0 11 Date/rime ReceivedBy/Sturedln Dale/Iime
n . • •••^ ^•. • --. •h ' A:' i A R :. ..,

s-s°i

/mr^.L^y e..• I " •0` O ^' L • ^
( ) r.;ar nl matt As ol(1 5 )P

- . ^-'_.. '.. i n ^N It C pi G n^4 ....^y ....... _-.
se-smo,au
sosau

Date?ime O PO(jd F ived B /Stortd In Dale/fime e)g pliekc4 °^'"`°:.•"' e.l..,:..... c:u..,y ca....c,n:g,.° V.....n.,.,, T.t rd _ 3e'rn. trV)
^wr,Relmqu hed By/Renove rom - y

i 154 w• .ei

- -^
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Appendix 5

Data Validation Supporting Documentation
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APPENDIX A

RADIOCHEMICAL DATA VALIDATION CHECKLIST

lr^N
VALIDATION
LEVEL:

A B C D E

PROJECT: DATA PACKAGE: ^ U 1

VALIDATOR: t LAB: DATE: 2 U

SDG: 0

ANALYSES P
Strontium9o Technetium-99 A1 hn 5 tmuo Gammn S urosw

TnGum

MATRIXRSAMPLES1,,U
Slovt^^ levt,'( tuv G iou67

S^•

(

1. Completeness ........................................

Technical verification forms present?........

............................................................. O N/A

.........................................Ye No /A

2. Initial Calibration (Levels D, E) .....

Instruments/detectors calibrated?.........

Initial calibration acceptable? ..............

Standards NIST traceable? ...................

Standards Expired? ..............................

,Calculation check acceptable? .............

tA(10021



3. Continuing Calibration (Levels D, E)

Calibration checked within required frequency?

Calibration check acceptable? ............................

Calibration check standards traceable? ..............

Calibration check standards expired? ................

Calculation check acceptable? ...........................

4. Background Counts (Levels D, E) ..............................

Background Counts checked within required frequency?

Background Counts acceptable? ......................................

Calculation check acceptable? .........................................

.............................. Vp /A

.......................Yes NorrN/A

.......................Yes No N/A

.......................Yes No N/A

QQ0Q22



5. Blanks (Levels B, C, D, E) .............................................................................................. O N/A

Method blank analyzed within required frequency? ................................................... Yes No N/A

Method blank results acceptable? ............................................................................. . e No N/A

Analytes detected in method blank? ............................................................................Yes o N/A

Field blank(s) analyzed? ............................................................................................ .Ye LNJo N

Field blank results acceptable? ....................................................................................Yes N N/

Analytes detected in field blank(s)? .............................................................................Yes N N/

Transcription/Calculation Errors? (Levels D, E) .........................................................Yes No /

Comments:

6. Laboratory Control Samples or Blank Spike Samples (Levels C, D, E) .......................... 0 N/A

LCS /BSS analyzed within required frequency? ....................................................... No N/A

LCS/BSS recoveries acceptable? .............................................................................. .Y s No N/A

LCS/BSS traceable? (Levels D,E) ...............................................................................Yes No

LCS/BSS expired? (Levels D,E) .................................:................................................Yes No

LCS/BSS levels correct? (Levels D,E) ........................................................................Yes No

Transcription/Calculation Errors? (Levels D, E) .........................................................Yes No

Comments:

7. Chemical Carrier Recovery (Levels C, D, E) ................................................................:.W/A

Chemical carrier added? ..............................................................................................Yes No N/A

Chemical recovery acceptable? ....................................................................................Yes No N/A

Chemical carrier traceable? (Levels D, E ) ..................................................................Yes No N/A
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Chemical carrier expired? (Levels D, E) .............

Transcription/Calculation errors? (Levels D, E)..

Yes No N/A

Yes No N/A

8. Tracer Recovery (Levels C, D, E)

Tracer added? .......................................................

Tracer recovery acceptable? ................................

Tracer traceable? (Levels D, E ) ..........................

Tracer expired? (Levels D, E) ..............................

Transcription/Calculation errors? (Levels D, E)..

9. Matrix Spikes (Levels C, D, E) ......................

Matrix spike analyzed? .............................................

Spike recoveries acceptable? ....................................

Spike source traceable? (Levels D, E) ......................

Spike source expired? Levels D, E) ..........................

Transcription/Calculation Errors? (Levels D, E) ......

Comments:

.............................................. /A

......................................Yes o N/A

.... ..................................Yes No N/A

.... ..................................Yes No N/A

.. ....................................Yes No N/A

.... ..................................Yes No N/A
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10. Duplicates (Levels C, D, E) ............................................................................................ q N/A
-.

Duplicates Analyzed at required frequency? ............................................................. Ye No N/A

RPD Values Acceptable? ......................................................................................... ... es No N/A

Transcription/Calculation Errors? (Levels D, E) .........................................................Yes No(N/h1

11. Field QC Samples (Levels C, D E) ................................................................................. q N/A

Field duplicate sample(s) analyzed? .......................................................................... Ye No N/A

Field duplicate RPD values acceptable? .................................................................... .Ye No N/A

Field split sample(s) analyzed? ....................................................................................Yes NoN/A
^

Field split RPD values acceptable? ..............................................................................Yes No 1/

Performance audit sample(s) analyzed? .......................................................................Yes No N/A

Performance audit sample results acceptable? .............................................................Yes No IT

Comments: o

12. Holding Times (All levels)

Are sample holding times acceptable? .........................................................................YesN N/A

Comments: y
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13. Results and Detection Limits (All Levels ) ..................................................................... 0 N/A

Results reported for all required sample analyses? ..................................................... Ye No N/A

Results supported in raw data?(Levels D, E) ...................................:...........................Yes No

Results Acceptable? (Levels D, E) . .............................................................................Yes No

Transcription/Calculation errors? (Levels D, E) ..........................................................Yes No

MDA's meet required detection limits? .......................................................................YesQ N/A

Transcription/calculation errors? (Levels D, E) .................................................:.........Yes No(N/^1

Comments: '16)
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Appendix 6

Additional Documentation Requested by Client
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E B E R L I N E S E R V I C E S/ R I C H M 0 N D
SAMPLE DELIVERY GROUP K0164

7700-007 Method Blank
METHOD BLANK

SDG 7700 Client/Case no Hanford SDG K0164
Contact Melissa C. Mannion Contract No. 630

Lab sample id R601030-07 Client sample id Method Blank

Dept sample id 7700-007 Material/Matrix SOLID

SAF No RC-020

ANALYTB CAS NO

RESULT

pCi/g

2a ERR

( COUNT)

MDA

pCi/g

RDL

pCi/g

QIIALI-

FISRS TEST

GrossAlpha 12587-46-1 -0.990 1.5 4.1 10 U 93A

Gross Beta 12587-47-2 0.064 3.1 5.6 15 U 93B

Potassium 40 13966-00-2 U 2.3 U GAM

Cobalt 60 10198-40-0 U 0.11 0.050 U GAM

Cesium 137 10045-97-3 U 0.086 0.10 U GAM

Radium 226 13982-63-3 U 0.16 0.10 U GAM

Radium 228 15262-20-1 U 0.37 0.20 U GAM

Europium 152 14683-23-9 U 0.19 0.10 U GAM

Europium 154 15585-10-1 U 0.28 0.10 U GAM

Europium 155 14391-16-3 U 0.21 0.10 U GAM

Thorium 228 14274-82-9 U 0.11 U GAM

Thorium 232 TH-232 U 0.37 U GAM

Uranium 235 15117-96-1 U 0.25 U GAM

Uranium 238 U-238 U 9.6 U GAM

Americium 241 14596-10-2 U 0.23 U GAM

100-BC Burial Grounds - Soil

QC-BLANK #55674

METHOD BLANRS

Page 1

SUMMARY DATA SECTION

Page 8

U0oVlL.U

Lab id EBRLNE

Protocol Hanford

Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 02/08/06



E B E R L I N E S E R V I C E S/ R I C H M O N D

SAMPLE DELIVERY GROUP R0164

7700-010 Metbod Blank
METHOD BLANK

SDG 7700 Client/Case no Hanford SDG K0164

Contact Melissa C. Mannion Contract No. 630

Lab sample id R601030-10 Client sample id Method Blank
Dept sample id 7700-010 Material/Matrix SOLID

SAF No RC-020

RESULT 2a ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Uranium 233/234 U-233/234 -0.009 0.026 0.048 1.0 U U

Uranium 235 15117-96-1 -0.005 0.010 0.040 1.0 U Ti

Uranium 238 U-238 -0.004 0.017 0.041 1.0 U U

100-BC Burial Grounds- Soil

I
QC-BLANK #55871

METHOD BLAN&S

Page 2

SUMMARY DATA SECTION

Page 9
U()OU29

Lab id EBRLNE

Protocol Hanford

Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 02/08/06



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP R0164

7700-006

LAB CONTROL SAMPLE
Lab Control Sample

SDG 7700

Contact Melissa C. Mannion

Lab sample id R601030-06

Dept eample id 7700-006

Client/Case no Hanford SDO X0164

Contract No. 630

Client sample id Lab Control Sample

Material/Matrix SOLID

SAF No RC-020

RESULT 20 ERR MDA RDL QUALI- ADDED 2o ERR REC 3o LMTS PROTOCOL

ANALYTE pCi/g (COUNT) pCi/9 pCi/g PIERS TEST pCi/g pCi/g } (TOTAL) LIMITS

Gross Alpha 164 15 4.4 10 93A 229 9.2 72 76-124 70-130

Gross Bete 210 10 5.7 15 93B 217 8.7 97 76-124 70-130

Cobalt 60 3.52 0.22 0.10 0.050 GAM 3.22 0.13 109 73-127 80-120

Cesium 137 2.37 0.17 0.14 0.10 GAM 2.38 0.095 100 74-126 80-120

100-BC Burial Grounds - Soil

QC-LCS M55673

LAB CONTROL SAMPLES

Page 1

SDtR4+RY DATA SECTION

Page 10

000030

Lab id EBRLNE

Protocol Hanford

Vereion Ver 1.0

Form DVD-LCS

Vereion 3.06

Report date 02/08/06



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP R0164

'I'/00-009

LAB CONTROL SAMPLE
Lab Control Sample

5DD 7700

Contact Melissa C. Mannion

Lab eample id R601030-09

Dept sample id 77 00-009

Client/Case no Hanford SOD R0164

Contract No. 630

Client eample id Lab Control Sample

Material/Matrix SOLID

SAF No RC-020

RESULT 2. ERR MDA RDL QUALI- AUDED 2o ERR NEC 3o LMTS PROTOCOL

BNALYTE pCi/g (COUNT) pCi/g pCi/g PIERS TEST pCi/g pCi/g F (TOTAL) LIMITS

Uranium 233/234 19.0 0.66 0.29 1.0 U 19.3 0.77 96 89-111 80-120

Uranium 235 15.9 0.59 0.030 1.0 U 15.7 0.63 101 89-111 80-120

Uranium 238 19.9 0.68 0.28 1.0 U 21.0 0.84 95 90-110 80-120

100-HC Burial Grounds - Soil

I

QC-LCS A55870

LAB CONTROL SAMPLE9

Page 2

SUMMARY DATA SECTION

Page 11

000031

Lab id EBRLNE

Protocol Hanford

Version Ver 1.0

Form DVD-LCS

Vercion 3,06

Report date 02/08/06



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP K0164

7700-008

DIIPLICATE
J10V64

SDG 7700

Contact Melissa C. Mannion

DUPLICATE

Lab sample id R601030-08

Depteample id 7700-008

% solids 89.0

ORIGINAI.

Lab sample id R601030-03

Dept sample id 7700-003

Received 01/06/06

} solids 89.0

Client/Caee no Hanford SOG K0164

Contract No. 630

Client sample id J10V64

Location/Matrix 118-C-3:3 French Drains SOLID

Collected/weight 01/04/06 14:42 626.1 0

Cuetody/SAF No RC-020-003 RC-020

A1aALYTE

DUPLICATE

pCi/g

20 ERR

(COUNT)

MDA

pCi/g

RDL

pCi/g

QUALI-

FIERS TEST

ORIGINAL

pCi/g

2o ERR

(COUNT)

MDA

pCi/g

QUALI- RPD

FIERS %

3o

TOT

DER

o

Gross Alpha 7.81 3.6 3.4 10 93A 8.11 3.6 3.4 4 105 0.1

Groee Beta 22.3 4.8 6.0 15 93B 22.6 4.6 5.6 1 55 0.1

Potaeaium 40 8.98 1.5 1.0 OAM 9.14 1.4 0.76 2 47 0.1

Cobalt 60 U 0.13 0.050 U GAM U 0.078 U - 0.7

Cesium 137 U 0.12 0.10 U GAM U 0.070 U - 0.7

Radium 226 0.505 0.29 0.19 0.10 GAM 0.437 0.15 0.15 14 109 0.4

Radium 228 U 0.58 0.20 U and U 1.1 U - 0.8

EuYopium 152 U 0.38 0.10 U am U 0.17 U - 1.0

Europium 154 U 0.41 0.10 U am U 0.23 U - 0.8

Europium 155 U 0.20 0.10 U OAM U 0.18 U - 0.1

Thorium 228 U 1.1 U am U 0.63 U - 0.7

Thorium 232 U 0.58 U GAM U 1.1 U - 0.8

Uranium 235 U 0.36 U GAM U 0.29 U - 0.3

Uranium 238 U 15 U GAM U 8.9 U - 0.7

Americium 241 U 0.13 U am U 0.36 U - 1.2

100-BC Burial Grounds - Soil

I

QC-DUPp3 55675

DUPLICATES

Page 1

SO^Y DATA SECTION

Page 12 000032

Lab id EBRLNE

Protocol Hanford

Version Ver 1.0

Form DVD-DUP

version 3.06

Report date 02/08/06



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP A0164

7700-011

DUPLICATE
T10V64

SDG 7700

Contact Melissa C. atannion

DUPLICATE

Lab sample id R601030-11

Depteample id 7700-011

t 9o11ds 89.0

ORIGINAL.

Lab sample id R601030-03

Dept sample id 7700-003

Received 01/06/06

i eolide89.0

Client/Case no Hanford SDO X0164

Contract No. 630

Client sample id .T10V64

Location/Natrix 118-C-3:3 French Drains SOLID

Collected/Weight 01/04/06 14:42 626.1 a

Custody/SAF No RC-020-003 RC-020

DUPLICATE 2. ERR Max0 RDL QUAi.I- ORIOINAi. 2o ERR NDA QUALI- RPD 3C DER

AtALYTS pCi/g (COUNT) pCi/g pCi/g FIERS TSST pCi/g (COUNT) pCi/g PIERS % TOT o

Uranium 233/234 0.634 0.090 0.028 1.0 U 0.620 0.094 0.032 2 33 0.2

Uranium 235 0.029 0.022 0.027 1.0 U 0.020 0.024 0.031 U 37 200 0.6

Uranium 238 0.595 0.084 0.023 1.0 U 0.564 0.097 0.032 5 33 0.5

100-BC Burial Grounds - Soil

QC-DUP$3 55872

I

DUPLICATES

Page 2

SU[4WRY DATA SECTION

Page 13

Lab id EBRLNE

PYOCOCOI Hanford

vereion yer 1.0

Form DVD-DUP

vereion 3.06

Report date 02/08/06



Date: 9 March 2006
To: Washington Closure Hanford Inc. (technical representative)
From: TechLaw, Inc.
Project: 100-BC Burial Grounds - Soil Full Protocol - Waste Site 118-C-3:3
Subject: Inorganics - Data Package No. K0164-LLI

INTRODUCTION

This memo presents the results of data validation on Data Package No. K01 64
prepared by Lionville Laboratory Inc. (LLI). A list of samples validated along with
the analyses reported and the method of an9lysis is provided in the following table.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling

and Analysis Plan (DOE/RL-96-22, February 2005). Appendices 1 through 6
provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation
Appendix 6. Additional Documentation Requested by Client

DATA QUALITY PARAMETERS

Holding Times

Analytical holding times for metals are assessed to ascertain whether the holding
time requirements were met by the laboratory. The holding time requirements are
as follows: Soil samples must be analyzed within 28 days for mercury and 6
months for ICP metals.

All holding times were acceptable.

000001
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Preparation (Method) Blanks

Preparation Blanks

At least one preparation blank, consisting of deionized distilled water processed
through each sample preparation and analysis procedure, must be prepared and

analyzed with every sample delivery group. In the case of positive blank results,

samples with digestate concentrations less than five times the preparation blank

value have had their associated values qualified as non-detected and flagged "U".

Samples with concentrations of greater than five times the highest blank

concentration do not require qualification.

In the case of negative blank results, if the absolute value exceeds the contract

required detection limit (CRDL), all nondetects are rejected and flagged "UR" and all

detects that are less than ten times the absolute value of the associated preparation

blank result are qualified as estimates and flagged "J". If the absolute value of the

negative preparation blank is greater than the instrument detection limit (IDL) and

less than or equal to the CRDL, all nondetects are qualified as estimates and

flagged "UJ" and all detects less than ten times the absolute value of the blank are

qualified as estimates and flagged "J". If the sample results are greater than ten

times the absolute value of the preparation blank, no qualification is necessary.

Due to method blank contamination, all detected antimony results were qualified as

estimates and flagged "UJ".

Due to method blank contamination, the molybdenum result in samples J10V63

and J10V67 were qualified as estimates and flagged "UJ".

All other preparation blank results were acceptable.

Field (Equipment) Blank

One field blank (J10V65) was submitted for analysis. Aluminum, barium, calcium,

chromium, iron, potassium, manganese, magnesium, sodium, silicon, vanadium and

zinc were detected in the equipment blank. Under the WCH statement of work, no

qualification is required.

Accuracy

Matrix Spike and Laboratory Control Sample

Matrix spike (MS) and laboratory control sample (LCS) analyses are used to assess

the analytical accuracy of the reported data . The matrix spike is used to assess

the effect of the matrix on the ability to accurately quantify sample concentrations.
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Recoveries must fall within the range of 70% to 130%. Samples with a recovery
of less than 30% and a sample result below the IDL are rejected and flagged "UR".
Samples with a recovery of 30% to 69% and a sample result less than the IDL are

qualified "UJ". Samples with a recovery of greater than 130% or less than 70%
and a sample result greater than the IDL are qualified as estimates and flagged "J".
Finally, for samples with a recovery greater than 130% and a sample result less
than the IDL, no qualification is required.

Due to a MS recovery outside QC limits (140.3%), all calcium results were qualified

as estimates and flagged "J".

Due to a MS recovery outside QC limits (48.5%), all antimony results were
qualified as estimates and flagged "J".

Due to an LCS recovery outside QC limits (67.1 %), all silicon results were qualified

as estimates and flagged "J".

All other accuracy results were acceptable.

Precision

Laboratory Duplicate Samples

Analytical precision is expressed by the relative percent differences (RPD) between

the recoveries of matrix spike duplicate (MSD) analyses performed on a sample in

the analytical batch. Precision may alternatively be assessed using unspiked
duplicate analyses performed on a sample in the analytical batch. If both sample
and replicate activities (concentrations) are greater than five times the CRDL and
the RPD is less than 30%, no qualification is required. If either activity
(concentration) is less than five times the CRDL, the RPD control limit is less than

or equal to two times the CRDL. If the RPD is outside the applicable control limit,
associated results,are qualified as estimated detects or estimated non-detects.

All laboratory duplicate results were acceptable.

Field Duplicate

One set of field duplicates (J10V66/J10V67) were submitted for analysis. Field

duplicates are assessed using the same criteria as for laboratory duplicates. All field
duplicate results were acceptable.

Analytical Detection Levels

Reported analytical detection levels are compared against the 100 Area RQLs to
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ensure that laboratory detection levels meet the required criteria. All analytes met
the RQL.

Completeness

Data package No. K0164 was submitted for validation and verified for
completeness. Completeness is based on the percentage of data determined to be
valid (i.e., not rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

The following minor deficiencies were noted:

• Due to method blank contamination, all detected antimony results were
qualified as estimates and flagged "UJ".

• Due to method blank contamination, the molybdenum result in samples
J10V63 and J10V67 were qualified as estimates and flagged "UJ".

• Due to a MS recovery outside QC limits (140.3%), all calcium results were
qualified as estimates and flagged "J".

• Due to a MS recovery outside QC limits (48.5%), all antimony results were
qualified as estimates and flagged "J".

• Due to an LCS recovery outside QC limits (67.1 %), all silicon results were
qualified as estimates and flagged "J".

Data flagged "J" indicates that the associated concentration is an estimate, but
under the BHI statement of work, the data may be usable for decision-making
purposes. All other validated results are considered accurate within the standard
error associated with the methods.

REFERENCES

WCH, Contract #20266, Validation Statement of Work, Washington Closure
Hanford Incorporated, July 7, 2003.

DOE/RL-96-22, Rev. 4, 100 Area Remedial Action Sampling and Analysis Plan,

U.S. Department of Energy, February 2005.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with BHI
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in

the sample. The value reported is the sample quantitation limit
corrected for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in

the sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due

to a minor QC deficiency identified during the data validation, the
associated concentration is an estimate, but the data are usable for
decision-making purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration

was greater than the IDL but less than the CRDL and is considered an

estimated value.

R - Indicates the compound or analyte was analyzed for, detected, and due

to an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in

the sample. Additionally, the data is unusable due to an identified major

QC deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.

The data may not be valid for some specific applications (i.e., usable for

decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be

valid for some specific applications (i.e., usable for decision-making

purposes).
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Appendix 2

Summary of Data Qualification
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METALS DATA QUALIFICATION SUMMARY*

SDG: K0164 'R1 VIEV1VEFi:
TLI

Project: .11$-C-3:3
.. :

PAGE 1 OF 1

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Antimony UJ J10V63, J10V64
J10V66, J10V67

Blank contamination

Molybdenum UJ J10V63, J10V67 Blank contamination

Calcium
Antimony

J All MS recovery

Silicon J All LCS recovery

*- The Qualified Data Summary Table includes laboratory applied "U" qualifiers not

specifically identified here. The laboratory applied "U" qualifiers are included to minimize

misinterpretation of results contained in the table.
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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INORGANIC ANALYSIS. SOII MATRIX, MG/KG Page_i of_1

Project: WASHINGTON CLOSURE HANFORD

Lab: LLI SDG: K0164

Sample Number J10V62 J1oV63 J1.0V64 J10V65 J10V66 J10V67

Remarks E.81ank Duplicate

Sample Date 1/4I06 1/4/06 1/4/06 1/4/06 1/4/06 1/4/06

Inorganics RQL Result Q Result Q Result Q Result Q Result 0 Result Q

Silver 0.2 0.14 U 0.14 U 0.14 U 0.13 U 0.14 U 0.13 U

Aluminum 5060 5090 7580 55.0 4460 4600

Arsenic 10 3.0 2.7 3.4 0.31 U 1.7 2.2

Boron 1.0 0.64 1.4 0.24 U 0.94 0.98

Barium 2 47.5 50.8 80A 1.3 50.1 68.2

Beryllium 0.66 0.69 0.50 0.009 U 0.48 0.54

Calcium 7120 J 7300 J 6950 J 31.6 J 5140 J 5160 J

Cadmiam 0.2 0.07 U 0.07 U 0.07 U 0.06 U 0.07 U 0.07 U

Cobalt 7.1 7.4 6.7 0.11 U 5.6 5.8

Chromium 1 7.3 5.6 16.4 0.18 6.8 7.4

Copper 14.6 38.3 15.1 0.11 U 13.6 14.1

Iron 21000 22700 18300 562 16600 16800

Mercury 0.2 0.80 0.02 U 0.02 U 0.02 U 0.01 U 0.02

Potassium 907 704 1150 59.0 796 917

Magnesium 4470 3830 5510 8.8 3290 3470

Manganese 297 291 287 9.2 264 265

Molybdenum 0.13 U 0.25 UJ 0.13 U 0.12 U 0.13 U 0.27 UJ

Sodium 162 151 1172 7.5 120 130

Nickel 10.1 8.2 14.4 1.2 U 8.4 8.9

Lead 5 5.7 7.9 5.6 0.28 U 5.4 6.5

Antimony 0.39 UJ 0.57 UJ 0.56 UJ 0.36 UJ 0.43 UJ 0.59 UJ

Selenium 1 0.35 U 0.35 U 0.36 U 0.32 U 0.37 0.34 U

Silicon 467 J 457 J 736 J 59.2 J 693 J 693 J

Vanadium 48.7 46.8 32.8 0.1 38.1 40.9

Zine 1 50.2 41.6 45.2 1.2 34.3 37.4

C
.^.r
r"...

C

F"1

Laboratory applied non-detect qualifiers " U" have been included in this table to minimize miss-interpretation of results. All other qualifiers shown were applied during validation.



Lionville Laboxatory, Inc.

INORGANIC9 DATA SUMMARY RSPORT 01/17/06

CLIBNT: TNVIDiNPORD RC-020 K0164

WORK ORDER: 11343-606-001-9999-00

flAMPLII 9IT2 ID MNALYTR

-001 J10V63 6i1Ver, Total

Aluminum, Total

Arsenic, Total

Eoron, Total

Barium, Total

Beryllium, Total

Calcius, Total

Cadmium, Total

Cobalt, Total

Chromium, Total

copper, Total

Ieon, Total

Meamtry, Total

Potassium, Total

Magnesium, Total

. . . ManganasN, Total

Molybdenum, Total

Sodium, Total

Nickel, Total

Lead, Total

Antimony, Total

9elanium, Total

Silicon, Total

Vanadium, Total

zinc, Total

LVL i.fff 8: 0601LD51

' RHPORTING DILUTION

R$BOIR UNITS LIMIT PALTOR

......

0.14

.. ......

U MG/KG

s.........

0.14

........

1.0

5060 NG/KG 3_0 1.0

3.0 NG/KG 0.33 1.0

1.0 NQ/KG 0.26 1.0

47.5 MG/KG 0.02 1.0

0.66 MG/KG 0.01 1.0

7120 ^ MG/KG 1.2 1.0

0.07 u NG/KG 0.07 1.0

7.1 MG/KO 0.12 1.0

7.3 MG/KG 0.16 1.0

14.6 MG/KG 0.12 1.0

11000 NG/KG 3.1 1.0

0.60 Nm/KG 0.02 110

907 MG/KG 52.3 1.0

4470 MG/KG 1.3 1.0

297 MG/9:G 0.02 1.0

0.13 u MG/KG 0.13 1.0

162 MO/KG 2.7 1.0

10.1 Mm/KG 1.2 1.0

5.7 NG/KG 0.30 1.0

0.39 U-SMG/KL! 0.39 1.0

0.35 U MG/KG 0.35 1.0

467 MG/KG 0.79 1.0

46.7 Nm/KG 0.09 1.0

50.2 Mo/KG 0.OS 1.0

000012

000000013



LionM116 Laboratory, Inc.

INORGAMICB DATA BiMMARY REPORT 01/17/06

CLIENT: TNORANPORDRC-020 R0164

WORK ORDBR: 11363-606-001-9999-00

eAMPLB BITB ID AMALYTB

•

J10Y63...............
.

v.
002 8ilver, Total

Aluminum, Total

Arnenic, Total

Boron, Total

Barium, Total

B4ryllium, Total

Calcium, Total

Cadmium, Total

Cobalt, Tctal

Chromium, Total

copp6r, Total

Isvn, Total

Mercury, Total

Potaeeium, Total

Magnesium, Total

nanganaaa, Total

MOlybdwnu0l, Total

8odium, Total

Nickel, Total

L6ad, Total

Antimeny, Total

Salenium,. Total

Silicon, Total

vanadium, Total

Zinc, Total

LYL LOT Ot 0601L061

REPORTING DILDTIOM

R88DLT UNITS LIMIT

.....

PJ1f.'fOR

..............u ...ssv

0.14 U MO/MG

.e...

0.14 1.0

5090 MG/KG 2.9 1.0

2.7 MG/rG 0.33 1.0

0.64 NO/RG 0.26 1_0

50.8 MO/KG 0.02 1.0

0.69 MG/RO 0.01 1.0

7300 'S NG/MG 1.2 1.0

0.07 U MG/RG 0.07 1.0

7.4 MG/M 0.12 1.0

5.6 MG/KG 0.15 1.0

36.3 MG/KG 0.12 1.0

22700 MG/lm 3.1 1.0

0.02 U MG/RO 0.02 1.0

704 MG/KG 52.2 1.0

3630 NG/RG 1.3 1.0

291 NG/MO 0.03 1.0

0.¢603 MG/KG 0.13 1.0

151 MG/KG 2.7 1.0

9.2 MO/XG 1.2 1.0

MG/KG7.9 0.30 . 1.0^T

0.57W.1 MG/RG 0.39 1.0

0.35 u MG/KG 0.35 1.0

'.f MG/RG417 0.79 1.0

46.8 MG/MG 0.09 1.0

41.4 MG/RG 0.05 3.0

000013
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Lionvllla La6oratory, Inc.

INORGANIC6 DATA SUMMARY REPORT 01/17/06

CLIENT: TNURANPORp RC-020 K0164

WORK ORDBR, 11343-606-001-9995-00

SANPLB SITR ID ANALYTB

....... ...................e vna.vzz...ese.a=sov

-003J10V64 Silver, Total

Aluminum, Total

Araanic, Total

Boxon, Total

Barium. Total

Be2yllium, Total

Calcium, Total

Cadmium, Total

Cobalt, Total

Chzomiua. Total

. Copper, Total

Il"at, Total

Nercury, Total

Potasldmrt, Total

Magnesium, Total

. Manganeae, Total

Molybdanun, Total

Sodium, Total

Nialeel, Total

Lead, Total

Antisoxry, Total

Selenium, Total

Silicon. Total

Vanadium. Total

Zinc, Total

LVL LOT N, 0601L051

RBPORTING DILUTION

RESULT UNIT6 LIMIT PACIOR

a 0.14 u MG/KG 0.14 1.0

7580 MG/KG 3.1 1.0

3.4 MG/KG 0.24 1.0

1.4 MG/RG 0.27 1.0

80.0 MG/KG 0.02 1.0

0.50 MG/KG 0.01 1.0

6950 1- MG/KG 1.2 1.0

0.07 u MG/8G 0.07 1.0

6.7 MO/KG 0.12 1.0

16.4 MG/KO 0.16 1.0

15.1 MG/KG 0.12 1.0

18300. M6/]O0 3.2 1.0

0.02 u NG/KG 0.02 1.0

1150 M0/KG 54.0 1.0

5510 MG/KG 1.4 1.0

287 NG/Ka 0.02 1:0

0.13 n MG/!W 0.L3 1.0

172 MG/KO 2:a 1.0

14_6 MG/KG 1.3 1.0

5.6 MG/KO 0.31 1.0

0.560 MG/K6 0.40 1.0

0.36 u MG/KG 0.36 1.0T

736 y MG/KG 0.62 1.0

22.8 MG/HG 0.09 1.0

45.2 MO/KG 0.05 1.0

000014
600000015



Lionvilla Laboratory, Inc.

INORGANICS DATA SOMMARY REPORT 01/17/06

CLIRNT: TNVRANPORDRC-020 K0164

MDRKORDRR: 11343-606-D01-9999-00

SAMPLS SITE ID AMALYTB

-004 J1UV65 Silver, Tetal

, Aluminum, Total

Araanic, Total

goron, Total

Barium, Total

Beryllium, Total

Calcium, Total

Cadmium, Total

Cobalt, Total

Chromium, Total

Copper, Total

Iron, Total

Meraury, Total

Potassium, Total

Magnesium, Total

Nanganeee, Total

Molybdanum, Total

Sodium, Total

Nickal, Total

Laad, Total

Antimony, Total

Selenium, Total

Silicon, Total

Vanadium, Total

zinc, Total

LVL LOT *r 0601L051

REPORTING DILUTION

RESULT UNITS LIMIT FACTOR

........

0.13n

...v:

MG/KG

.aaa.s..s

0.13

.e......

1.0

55.0 MO/KG 2.7 1.0

0.31 u MG/KG 0.31 1.0

0.24 a MO/KG 0.24 1.0

1.3 M0/KG 0.02 1.0

0.009u - MG/K6 0.009 1.0

31.6 a MG/KG 1.1 1.0

0.06 U MG/KG 0.06 1.0

0.21 u MG/KG 0.11 1.0

0.18 NO/KG 0.14 1.0

0.11 U MG/KG 0.11 1.0

542 tdO/KO 2.9 1.0

0.07 u MG/KG 0.02 1.0

99.0 MG/KG 40.6 1.0

6.6 MG/KG 2.2 1.0

9.2 MO/KG 0.02 1.0

0.12 u MG/KG 0.12 1.0

7.5 MO/KG 2.5 1.0

1.2 u MG/KG 1.2 1.0

0.26 u MG/KG 0.28 1.0

0.36 u -SNG/R6 0J6 1.0

0.32u MG/KG 0.32 - 1.0..(

59.2 yl MG/KG 0.74 1.0

0.1 MG/KO 0.08. 1.0

1.2 MG/KG 0.05 1.0

000015
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Lionvilla Laboratozy, Inc.

INORGANICS DATA BUMFLIRY REPORT 01/17/06

CLIBNf: TNOKANPORD RC-020 K0164

WORK ORDER: 11343-606-001-9999-00

BAMPLY SITE ID ANALYTR

i005
• J10V66 Silver, Total

Aluminum, Total

Arsenie, Total

Bozen, Total

Barium, Total

Beryllium, Total

Calcium, Total

Cadmium,
Y^etalCoW3t,

Total

Chromium, Total

Copper, 1bta1

Iron, Total

Mercury, Total

Potaasium, Total

Magnesium, Total

Manganese, Total

Molybdenum, Total

eodium, Total

Nickel. Total

Lead, Total

antimony, Total

Selenium, Total

Silicon, Total

Vanadium, Total

Sinc,Total

y' \^^^-^

LVL LOT #:0601L0S1

REPORTING DILVIION

RESULT OMITB LIMIT PACTOR

0.14 u MG/KG 0.14 1.0

4460 MG/KG 2.9 1.0

1.7 MG/KG 0.33 1.0

0.94 MG/KO 0.26 1.0

50.1 NG/KG 0.02 1.0

0.48 MO/KG 0.01 1.0

5240 MO/KG 1.1 1.0

0.07 u MG/KG 0.07 1.0

5.6 MG/KG 0.12 1.0

6.6 MG/KG 0.15 1.0

13.6 MG/KG 0.12 1.0

16600 MG/KG 3.1 1.0

0.01 u MG/KG 0.01 1.0

796 MG/KG 52.1 1.0

3290 MG/KG 1.3 1.0

264 MG/KG 0.02 1.0

0.13 U MG/Wt 0.13 1.0

120 MG/KG 2.7 1.0

8.4 MG/KG 1.2 1.0

5.4 MG/KG 0.30 1.0

0.430 MO/KG 0.39 1.0

0.37 MG/KG 0.35 1.0

693 J MG/KG 0.79 . 1.0

19_1 MG/KG 0.09 1.0

34.3 MG/KO 0.05 1.0

000016
960969917



Lionvilie Lateratery, Inc.

INOR6ANICB DATA BOMNARY REPORT O1/17/06

CLIENT: TNUBANFORD RC-020 K0164

WORK ORDSR, 11343-606-001-9999-0D

BAMPL6 SITE ID ANALYTS

....... ................... ........:veee..e.ee.

-006 J1UV67 Bilver, Total

Aluminum, Total

Araenic, Total

Bo:on, Total

Barium. Total

Bexyllium, Total

Calcium, Total

Cadmium, Total

Cobalt, Total

Chromium, Total

Cbpper, Total

Iron, Total

Mercury, Total

Dota6aium, Tbtal

Nagnaaiua, Total

Manganaea, Total

MolyLdenum, Total

8odium. Total

Nickel, Total

Lead, Total

Antimony, Total

Selenium, Total

eilioon, Total

Vanadium, Total

Zinc, Total

,V/1VI

LVL IAT Si 0601L051

RBPORTING DILUTION

RBSVLT 4MITS LIMIT FACTOR

........ ......

0.13 u MG/KG

..e.......

0.11

........

1.0

4600 MG/KG 2.9 1.0

2.2 MG/KG 0.33 1.0

0.98 NG/KG 0.26 1.0

69.2 NG/K6 0.02 1.0

0.54 MG/KG 0.01 1.0

5160 ^ NG/KO 1.1 1.0

0.07 u MG/KO 0.07 1.0

5.6 MG/KO U.11 1.0

7.4 MG/KG 0.15 1.0

14.1 MG/KG on 1.0

16600 MO/KG 3.1 1.0

0.02 MG/KG 0.01 1.0

917 MG/KG 61.7 1.0

3470 MG/KO 1.3 1.0

266 MG/KG 0.02 1.0

0.27VJ^ MG/KG 0.12 1.0

230 MG/KG 2.7 1.0

6.9 MG/KG 1.2 1.0

6.6 MG/KG 0.30 1.0

0.5wj-MG/KG 0.38 1.0

0.34 U MG/KG 0.34 1.0

693 ^ MO/KG 0.79 1.0

40.9 MG/K6 0.09 1.0

37.4 MG/KG 0.05 1.0

000017

00e609018



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation

000018



Client: TNU-HANFORD RC-020
LVL#: 0601L051
SDG/SAF#: K0164/RC-020

METALS CASE NARRATIVE

1. This narrative covers the analyses of 6 soil samples.

W.O.#: 11343-606-001-9999-00
Date Received: 01-06-06

2. The samples were prepared and analyzed in accordance with methods checked on the attached
glossary. The samples were rerun for Aluminum, Potassium, Sodium, and Nickel due to high
concentrations and sample matrix.

3. All analyses were performed within the required holding times.

4. All results presented in this report are derived from samples that met LvLI's sample
acceptance policy.

5. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-110%
control limits (80-120% for Mercury).

6. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits (less
than the PQL).

7. All preparation/method blanks (MB) were within method criteria (less than the Practical
Quantitation Limit (3X the IDL), or samples greater than 20X MB value). Refer to the
Inorganics Method Blank Data Summary.

8. All ICP Interference Check Standards were within control limits.

9. All laboratory control samples (LCS) were within the 80-120% control limits with the
exception of Silicon at 67.1%. Refer to the Inorganics Laboratory Control Standards Report.
Associated sample results may be biased low.

10. The matrix spike (MS) recoveries for 6. analytes were outside the 75-125% control limits.

Refer to the Inorganics Accuracy Report.

11. For analytes where the ICP MS is out-of-control, a post-digestion MS (PDS) and serial
dilution are performed. A serial dilution is performed for Mercury. A PDS was prepared at
meaningful concentration level for the following analytes:

The results presented in this report relate orilyto the analytical teef'mg and conditions ofthe sarnples of receipt and during storage. All pages ofUvs report are

integal parts ofthe analytical data. Therefore, this report should only be repaody^peAy'{ta %itir^f ^^{ pages.

208 Welsh Pool Road • Exton, PA 19341- 1313 •(610) 280-3000 •,Fa)xl()8`1)0)U280-3041 _ 7^



PDS PDS
Sample ID Element Concentration (ppb) % Recoverv
J10V62 Aluminum 42,000 97.7

Calcium 22,000 90.7
Iron 42,000 103.2
Antimony 100 99.2
Silicon 2,100 91.8

12. The duplicate analyses for 4 analytes were outside the 20% Relative Percent Difference
(RPD) control limits. Refer to the Inorganics Precision Report.

V

13. For the purposes of this report, the data has been reported to the Instrument Detection Limit
(IDL). Values between the IDL and the Practical Quantitation Limit (PQL) are acquired in a
region of less-certain quantification.

14. LvLI is NELAP accredited by the state of Pennsylvania and holds over 20 additional state
accreditations. For a complete listing of accrediting authorities and the corresponding
analytes/methods, please contact your Project Manager.

15 I certify that this sample data package is in compliance with SOW requirements, both
technically and for completeness, other than the conditions detailed above. Release of the data
contained in this hard-copy data package has been authorized by the Laboratory Manager or a
designee, as verified by the following signature.

lain Daniels V
Laboratory Manager
Lionville Laboratory Incorporated

jWn„oi-o5i

La 000020
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Appendix 5

Data Validation Supporting Documentation
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

\

VALIDATION
LEVEL:

A ^ C 1̂ D E

PROJECT: C=^ DATAPACKAGE: U(, .,^

VALIDATOR: TC.. 1 LAB: (-L^- DATE: 2 ^o(,

SDG: kU^L

YSES PERFORMED

11-846/I SW-846/GFAA I'kW-841/Hg SW-846
Cyanide

SAMPLES/MATRIX

V4Z LoU6-:) 'Slvvl,`l jlUV45 -Ywv(,(, ')-1 OUG'7

S 6^ (

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation present? ....................................................................................... Y s N N/A

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)

Initial calibrations performed on all instruments? ........................................................................... ........ Yes o N/A

lnitial calibrations acceptable? ........................................................................................................ ........ Yes o N/A

ICP interference checks acceptable? ............................................................................................... ........ Yes No N/A

ICV and CCV checks performed on all instruments? ..................................................................... ........ Yes N N/A

ICV and CCV checks acceptable? ................................................................................................... ........ Yes N N/Ai

Standards traceable? ........................................................................................................................ ........ Yes N

^ I

N/P,^
l

Standards expired? .......................................................................................................................... ........ Yes No N/q
I

Calculation check acceptable? ......................................................................................................... ........ Yes No N/}.

(0io 024



HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

ICB and CCB checks performed for all applicable analyses? (Levels D, E) ................... ....................... Yes No

ICB and CCB results acceptable? (Levels D, E) .............................................................. ....................... Yes No N/

Laboratory blanks analyzed?............................................................................................
..............

.....

.. Y s No N/A

Laboratory blank results acceptable? .. ............................................................................. ....................... Ye Nd N/A

Field blanks analyzed? (Levels C, D, E) .......................................................................... ...................... YNo N/A

Field blank results acceptable? (Levels C, D, E) .............................................................. ....................... Yes No N/A

Transcription/calculation errors? (Levels D, E) .............................................................. ........................ Yes No

Comments: 6lti - Ly S ^ lU 1 '

_ (r3tGa, 6G,(al " 0,37-

FU tCX 1 CJau_^CaC_ Pc/

ZINC

4. ACCURACY (Levels C, D, and E)

MS/MSD samples analyzed? .................................................................................................................. No N/A

MS/MSD results acceptable? .................................................................................................................. Yes No N/A

MS/MSD standards NIST traceable? (Levels D, E) ................................................................................ Yes No

MS/MSD standards expired? (Levels D, E) ............................................................................................ Yes No /

LCS/BSS samples analyzed? ............................................................................................................... .. NoNo N/A

LCS/BSS results acceptable? .............................................

Standards traceable? (Levels D, E) ....................................

Standards expired? (Levels D, E) .......................................

Transcription/calculation errors? (Levels D, E) .................

Performance audit sample(s) analyzed? ............................

Performance audit sample results acceptable? ..................

('nmmentc^ MS rc'G,.!, - / 10 /a -

................................................................... Yes (3N N/A

..................................................... Yes No N/A

............. ....................................................... Yes No /

.................................................................... Yes No N/

.................................................................... Yes (9
N/A

:. .......^^ ........................... ..... ................ ....Yes No U

5
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

Duplicate RPD values acceptable? ........................................................................................................ Ye No N/A

Duplicate results acceptable? ............................................................................................................. ... Y s No N/A

MS/MSD standards NIST traceable? (Levels D, E) ................................................................................ Yes No N/

MS/MSD standards expired? (Levels D, E) ............................................................................................ Yes No N/

Field duplicate RPD values acceptable? ............................................................................................:.. .. Ye No N/A

Field split RPD values acceptable? ......................................................................................................... Yes N

Transcription/calculation errors? (Levels D, E) ...................................................................................... Yes N

6. ICP QUALITY CONTROL (Levels D and E)

ICP serial dilution samples analyzed? ........................................................ ............................................. Yes No /

ICP serial dilution %D values acceptable? ................................................. ............................................. Yes No /

ICP post digestion spike required? .................................................:........... ............................................. Yes No N/A

ICP post digestion spike values acceptable? .............................................. ............................................. Yes No N/A

Standards traceable? .................................................................................. ............................................. Yes No N/

Standards expired? ..................................................................................... ............................................. Yes No N/

Transcription/calculation errors? ................................................................ ............................................. Yes No /

(400026



HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

7. FURNACE AA QUALITY CONTROL (Levels D and E) /

Duplicate injections performed as required? .................................................................. ......................... Yes No /A

Duplicate injection %RSD values acceptable? ............................................................... ......................... Yes No /A

Analytical spikes performed as required? ...................................................................... ......................... Yes No /A

Analytical spike recoveries acceptable? ......................................................................... ......................... Yes No N/A

Standards traceable? ....................................................................................................... ......................... Yes No N/A

Standards expired? ......................................................................................................... ......................... Yes N N/A

MSA performed as required? ......................................................................................... ......................... Yes N N/A

MSA results acceptable? ................................................................................................ ......................... Yes No N/A

Transcription/calculation errors? .................................................................................... ......................... Yes No N/1

8. HOLDING TIMES (all levels)

Samples properly preserved? ................................................................................................................ No N/A

Sample holding times acceptable? ......................................................................................................... Ye No N/A

Comments:
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

9. RESULT QUANTITATION AND DETECTION LIMITS (all levels)

Results reported for all requested analyses? ......................................................................................... .. Yes No N

Rresults supported in the raw data? (Levels D, E) .................................................................................. Yes No /

Samples properly prepared? (Levels D, E) .............................................................................................. Y No QW,

Detection limits meet RDL? ................................................................................................................ ... Yes No /N/^A

Transcription/calculation errors? (Levels D, E) ...................................................................................... Yes No/N/A

O"028



Appendix 6

Additional Documentation Requested by Client
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Lionvillm Lsbosatory, Inc.

IMORGANICS METHOD BLRlBC DATA SUMMARY PAG8 01/17/06

CLISNTo TMUMANFORO RC-020
A0164MORK

ORDBR: 11343-606-001-9999-00

LVL LOT R: 0601L051

SAMPLS SITE ID AMALYTB

...:... .......es.....v.... .::..............va...

BLANKI 06L0019-MB1 Silver, Total

Aluminum,
TctalAYamnic,

TotalRoron,
Total

Barium, Total

Beryllium, Total

Calcium, Total

Cadmium, Total

Cobalt, Total

Chromlum, Total

Copper, Total

Intl, Total

Potaaaium, Total

Magnesium,
TotalMenganeee,

Total

Molybdenum, Total

Sodium, Total

Nickel, Total

Lead, Tbtal

LTtimony, Total

IIalenium, Total

Silicon, Total

Vanadium, Total

Zinc, Total

HLANRI 06C0006-MB1 Mercury, Total

RBPORTIMG DILUTION

RRSOLT UNITS LIMIT FACTOR

...s...

0.14 U

....:.

MG/KG

.....:....

0.14

........

1.0

3.0 U MG/KG 3.0 1.0

0.34 u MO/KG 0.34 1.0

0.27 u MG/KG 0.27 1.0

0.02 u NG/KG 0.02 1.0

0.01 u MG/KG 0.01 1.0

1.5 MG/KG 1.3 1.0

0.07 u MG/KG 0.07 1.0

0.12 U MG/KG 0.12 1.0

0.16 u MG/KG 0.16 1.0

0.12 u MG/KG 0.12 1.0

3.2 u MG/KG 3.2 1.0

54.0 u MG/KG 54.0 1.0

1.4 u MG/KO 1.4 1.0

0.02 u MG/KG 0.02 1.0

0.15 MG/KG 0.13 1.0

3.6 u MG/]W . 2.6 1.0

1.3 u MG/KG 1.3 1.0

0.31 u MG/KG 0.31 1.0

0.44 MG/KG 0.40 1.0

0.36 u MG/KG 0.36 1.0

0.92 u MG/KG 0.02 1.0

0.09 v MG/KG 0.09 1.0

0.05 u MG/KG 0.05 1.0

0.02 u MG/KG 0.02 1.0

(.)C10 030
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Lionville Laboratory, Inc.

INORCAMICB ACCURACY REPORT 03/17/06

CLIENT: TNVMAN9oRD RC-020 K0164

MORK ORDHR: 11343-606-001-9999-00

SAMPLE SITB ID AM8LYT8

-001

sss

J1uV62 ca`•.

.. ......

` y8ilvas, Total

Aluninum, Total

Areenic, Total

9oton, Total

Bariua, Total

Beryllium, Total

Calcium, Total

linc. Total

LVLLOT *: 0601L051

Cadmium. Total

Cobalt, Tota1

CAZoainm, Total

Coppen, Total

ison, Total

Mereury, Tota1

Fotaaaium, Total

Magnarlum., Total

Manqanaaa, Total

Molybdenum, Total

Sodium, Tetal

Nicksl, Total

Lead. Total

Antimony, Total

Selenium, Total

Silicon, Total

Vanadium, Total

BPIIOED INITIAL SPIRRD DILUTION

BAMPLS RESULT AMOUNT tRBCOV PACOOR(BPR)

4.3 0.14u 4.8 . 89.6 1.0

5450 5060 192 202.6• 1.0

172 3.0 192 88.1 1.0

94.8 1.0 96.1 87.2 1.0

224 47.5 192 91.7 1.0

6.2 0.66 4.8 94.5 1.0

10500 7120 2400 140.3 1.0

3.8 0.07u 4.8 79.2 1.0

61.2 7.1 44.0 91.9 1.0

26.7 7.3 19.2 95.0 1.0

34.6 14.6 24.0 99.6 1.0

20700 21000 96.1 -370. - 1.0

0.90 0.00 0,16 61.9^ 1.0

2930 907 2400 94.2 1.0

6520 4470 2400 65.3 1.0

341 297 48.0 90.8+ 1.0

99.1 0.33u 06.1 91.7 1.0

2290 162 2400 88.5 1.0

49.6 10.1 48.0 82.7 1.0

49.6 5.7 48.0 91.5 1.0

23.3 0.39u 48.0 48.5 1.0

160 0.35u 192 83.5 1.0

838 467 96.1 385.8• 1.0

90.0 48.7 48.0 96.0 1.0

99.9 50.2 48.0 103.5 1.0

U00U331
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Lianville Labozatosy, Inc.

INOROANICS PR6CI8ION REPORT 01/17/06

CLIENT: TNDNANPORD RC-020 K0164 LVL LOT 01 06D1LD51

WORK ORDER, 11343-606-001-9999-00 -

INITIAL DILUTION

SARPLR SITE ID JWALYTB RESULT REPLICATE RPD PACTOR(REP)

....... .................... ....................e.. u....... evec:c.v ....... ..........a

-001RSP J10V62 Silver, Total 0.16u 0.14u NC 1.D

D1luminum, Total 6060 5060 0.35 1.0

AiaeniC, Total 3.0 3.2 6.5 1.0

Boron, Total 1.0 1.1 9.5 1.0

Saiium, Total 47.5 50.2 5.5 1.0

Beryllium, Total .0.66 0.66 3.1 1.0

Caleium, Total 7120 6660 19.7 1.0

Cadmium, Total 0.07u 0.07u NC 1.0

Oobalt, Total 7.1 7.6 6.8 1-0

ChioNium, Total 7.3 8.2 11.6 1.0

CoPPer, Total 24.6 16.9 14.6 1.0

Iron, Total 21000 21400 1.7 1.0

Nezcury, Total 0.80 1.0 23.5 1.0

Potaaaium, Tbtal 907 914 0.86 1.0

Nagnuium, Tctal 4470 4510 0.64 1.0

Nanganeee, Total

MolybdenuM, Total

297

0,13n

308

0.19

3'.J7

we

f 1.0

1.0

Sediua, Total 162 161 1.1 I( 1.0

Nickel, Total 10.1 10.6 4.8 3.0

Lead, Total 5.7 6.3 10.0 1.0

Antimony,1bta1 0.39u 0.42 -iiC
6,k4&

1.0

Selenium, Total 0.36n 0.36u NC 1.0

6iliaon, Total 467 672 20.1 1.0

Vanadium, Total 48.7 61.8 6.2 , 1.0

Zinc, Total 60.2 54.4 8.0 1.0

U[10032
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Lionville LaYbcsatory, Inc.

INORGANIC9 LABORATORY CONTROL STANDARDS RSPORT 01/17/06

CLIBNT: TNOHANPORD RC-020 80164 LVL LOT M: 0601L051

WORK ORDER: 11343-606-001-9999-00

ePIKBD SPIRBD

uAMPLB SITE ID ANALYTE ZANPLC ANOIINT ONITS BRBq'}V

....... ................m.s .e.vs................. ..o.. ...... ...... ......

LCS I Silver, LC9 47.6 50.0 MG/KG 95.2

Aluminum, LOS 469 500 MG/KG 91.8

Aroenin, LCS 931 1000 MG/KG 92.1

Boron, LC8 466 600 MG/KG 92.1

Barium, LCS 472 SOC MG/KG 94.5

Beryllium, LCe 34.2 25.0 MG/KG 96.8

CalOium, LC$ 2410 2500 MG/KG 96.3

Cadmium, LOS 24.0 25.0 MG/KG 96.0

Coba1R, LCe 243 250 MG/KG 97.2

Chromium, LCS 49.3 60.0 MG/KG 98.6

Copper, LC6 120 125 MG/KG 96.2

Iion, LCS 486 S00 MG/KG 97.2

Potasmium, LCS 2230 3600 MG/KG 69.0

Magnssium, LCS 3320 3600 MG/KG 93.0

Manganese. LC8 74.1 75.0 NG/KG 98.8

Nolybdenum, LCS 485 500 MG/KG 97.0

Sodium, LCS 2240 2500 NG/KG 89.6

Nickel, LC8 179 200 MG/KG 89.4

Lead, LCS 236 250 MG/RG 94.5

Antimony, LCS 274 300 MO/RG 91.4

Belsnium, LCM 872 1000 MO/R6 87.2

3ilio0P1, LCS 336 600 MG)fUi 67.1

Vanadivm, LCS 243 250 MG/KG 97.3

Zinc, LCB 94.2 100 WAS 74.2

1.C91 06C0p06-LCS Mescury, LC8 6.6 6.2 MG/KG 106.3

000033
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Date: 9 March 2006
To: Washington Closure Hanford (technical representative)
From: TechLaw, Inc.
Project: 100-BC Burial Grounds - Soil Full Protocol - Waste Site 1 18-C-3:3
Subject: PCB - Data Package No. K0164-LLI

INTRODUCTION

This memo presents the results of data validation on Data Package No. K0164
prepared by Lionville Laboratory Inc. (LLI). A list of samples validated along with
the analyses reported and the method of analysis is provided in the following table.

J10V62 1/4/06 Soil C See note 1
J1 oV63 1/4/06 Soil C See note 1

J10V64 1/4/06 Soil C See note 1
J10V66 1/4/06 Soil C See note 1
J10V67 1/4/06 Soil C See note 1

1 - PCBs by 8082

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling
and Analysis Plan (DOE/RL-96-22, February 2005). Appendices 1 through 5
provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

Holding Times

Sample data were assessed to ascertain whether the holding time requirements

were met by the laboratory. The holding time requirements are as follows: Soil

samples must be extracted within 14 days of the date of sample collection and

analyzed within 40 days from the date of extraction.

If holding times are exceeded by less than two times the limit, all associated sample

results are qualified as estimates and flagged "J" for detects and "UJ" for non-

detects. If holding times are exceeded by greater than two times the limit, all

000001



associated detected sample results are qualified as estimates and flagged "J" and
all non-detects are rejected and flagged "UR".

All holding times were acceptable.

Method Blank

Method blank analyses are performed to determine the extent of laboratory
contamination introduced through sampling, sample preparation or analysis. At least
one method blank analysis must be conducted for every 20 samples. Method
blanks should not contain target compounds at a concentration greater than
required quantitation limit (RQL). If target compounds are present, sample results

less than five times the blank concentration are qualified as undetected and flagged

"U". If the sample result is less than five times the blank concentration and less

than RQL, the result is qualified as undetected and elevated to the RQL.

All method blank results were acceptable.

Field Blanks

No field blanks were submitted for analysis.

Accuracy

Matrix Spike & Laboratory Control Sample

Matrix spike ( MS) and laboratory control sample (LCS) analyses are used to assess

the analytical accuracy of the reported data . The matrix spike is used to assess

the effect of the matrix on the ability to accurately quantify sample concentrations.

Recoveries must fall within the range of 70% to 130%. If spike recoveries are

outside control limits, detected sample results less than five times the spike

concentration are qualified as estimates and flagged " J". Non-detected sample

results with spike recoveries outside control limits are qualified as estimates and

flagged "UJ". Sample results greater than five times the spike concentration

require no qualification.

All accuracy results were acceptable.

Surrogate Recovery

The analysis of surrogate compounds provides a measure of performance for

individual samples. Matrix-specific surrogate compound recovery control windows
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have been established by the laboratory. When a surrogate compound recovery is
outside the control window, all positively identified target compounds associated
with the unacceptable surrogate recoveries are qualified as estimates and flagged
"J". Non-detected compounds with surrogate recoveries less than the lower
control limit are qualified as having an estimated detection limit and flagged "UJ".
Non-detected compounds with surrogate recoveries above the upper control limit
require no qualification.

All surrogate results were acceptable.

Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike/matrix spike duplicate results provide matrix-specific information on

the precision of the method for specific target compound classes. Precision is

expressed as the relative percent difference ( RPD) between the recoveries of

duplicate matrix spike analyses performed on a sample. For soil samples, results
must be within RPD limits of plus/minus 30%. If RPD values are out of

specification and the sample concentration is less than five times the spike

concentration, all associated detected sample results are qualified as estimates and

flagged "J". If RPD values are out of specification and the sample concentration is
greater than five times the spike concentration, no qualification is required.

All precision results were acceptable.

Field Duplicate Samples

One set of field duplicates (J10V66/J10V67) were submitted for analysis. Field

duplicates are compared using the same criteria as for laboratory duplicates. All
field duplicates were acceptable.

Analytical Detection Levels

Reported analytical detection levels are compared against the 100 Area RQLs to

ensure that laboratory detection levels meet the required criteria. All results met
the RQL.
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Completeness

Data Package No. K0164 was submitted for validation and verified for
completeness. Completeness is based on the percentage of data determined to be
valid (i.e., not rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

None found.

REFERENCES

WCH, Contract #20266, Validation Statement of Work, Washington Closure
Hanford incorporated, July 7, 2003.

DOE/RL-96-22, Rev. 4, 100 Area RemedialAction Sampling and Analysis Plan,
U.S. Department of Energy, February 2005.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the
procedures herein are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in

the sample. The value reported is the sample quantitation limit corrected

for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in

the sample. Due to a minor QC deficiency identified during the data

validation, the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due

to a minor QC deficiency identified during the data validation, the

associated quantitation limit is an estimate.

R - Indicates the compound or analyte was analyzed for, detected, and due

to an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in

the sample. Additionally, the data is unusable due to an identified major

QC deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.

The data may not be valid for some specific applications (i.e., usable for

decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be

valid for some specific applications (i.e., usable for decision-making

purposes).

000006



Appendix 2

Summary of Data Qualification
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PCB DATA QUALIFICATION SUMMARY*

SDG: K0164 REVIEWER:
TLI

PROJECT: 118-C-3:3 PAGE 1 OF 1
^

COMMENTS: No qualifiers assigned

* - The Qualified Data Summary Table includes laboratory applied "U" qualifiers not
specifically identified here. The laboratory applied "U" qualifiers are included to minimize

misinterpretation of results contained in the table.
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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PESTICIDE/PCB ANALYSIS, SOLID MATRIX, (UG/KG) Page_1_ of_1_

Project: WASHINGTON CLOSURE HANFORD

Laboratory: LLI SDG: K0164

Sample Number J10V62 J10V63 J10V64 J10V66 J10V67

Remarks Duplicate

Sample Date 1/4/06 1/4/06 1/4/06 1/4/06 114/06
Extraction Date 1/7/06 1 l7/06 1/7/06 1l7/06 1/7/06

Analysis Date 1/9/06 1110/06 1/10/06 1110/06 1/10106

PCB RQL Result Q Result Q Result Q Result Q Result Q

Aroclor-1016 100 14 U 14 U 15 U 14 U 14 U
Aroclor-1221 100 14 U 14 U 15 U 14 U 14 U

Aroclor-1232 100 14 U 14 U 15 U 14 U 14 U

Aroclor-1242 100 14 U 14 U 15 U 14 U 14 U

Aroclor-1248 100 14 U 14 U 15 U 14 U 14 U

Aroclor-1254 100 5.1 14 U 15 U 14 U 14 U

Aroclor-1260 100 14 U 14 U 15 U 4.1 6.5

C
C
C
C

C

Laboratory applied non-detect qualifiers "U" have been included in this table to minimize miss-interpretation of results. All other qualifiers shown were applied during validation.



PCBs by GC Report Date: 01/17/06 10:14

RFW Batch Number• 0601L051 Client: T21U-81WFORD RC-020 Work Order: 11343606001 Paae• }

Cust ID: J10V62 J10V62 J10V62 J10V63 J10V64 J10V66

Sample RFWN: 001 001 16S 001 YSD 002 003 005
Information Matrix: SOIL SOIL SOIL SOIL SOIL SOIL

D.F.: 1.00 1.00 1.00 1.00 1.00 1.00
Units: UG/XG UG/KG UG/RG UG/KG UG/KG UG/KG

Surrogate: Tetrachloro-m-xylene 80 t 78 % 77 % 73 t 71 t 62 %
Decachlorobiphenyl 83 t 83 % 81 % 78 % 74 % 71 %

...............o...................s.........fl ............ fl ............fl............fl............f1............fl
Aroclor-1016 14 U 91 t 90 $ 14 U 15 U 14 U
Aroclor-1221 14 U 14 U 14 U 14 U 15 U 14 U
Aroclor-1232 14 U 14 II 14 U 14 U 15 U 14 U
Aroclor-1242 14 U 14 U 14 U 14 II 15 II 14 U
Arocior-1248 14 U 1 4 U 14 U 14 II 15 ST 14 U
Arpclor-1254 5.1 J I I 14 U 15 U 14 U
Aroclor-1260 . 14 U 100• % 97 } 14 U 15 U 4.1 J

-Csst ID: J10V67 P8L1C3P PBLEEp as
.̂..

^^amplea

r.^2,nformation
RPW#

Matrixc

006

SOIL

06LR0017-IDa1.

SOIL

06Li0017-1a;1

SOIL
D.F.: 1.00 1.00 1.00

Units: UG/KG UG/RG - UG/RG

Surrogate: Tetrachloro-m-xylene 74 t 70 % 75 %
Decachlorobiphenyl 75 t 74 t 76 t

............=.a.........,..................... f1......^-..=• f1=
=
__..°==.==f1...........=flm =fl=...........fl

Aroclor-1016 14 U 13 U 86 %
Aroclor-1221 14 U 13 U 13 U /
Aroclor-1232 14 U 13 U 13

/

U . ^ ^{ /^
Aroclor-1242 14 U 13 U 13

^
J!U 410

Aroclor-1248 14 U 13 U 13
c^1

U
Aroclor-1254 14 U 13 U 13 U
Aroclor-1260 6.5 J 13 U 98 t

It
m
m
m
m
m
m
m
m

U. Analyzed, not detected. J- Present below detection limit. B. Present in blank. NR. Not reported. NS- Not spiked.
t. Percent recovery. D= Diluted out. I= Interference. NA- Not Applicable. *. Outside of EPA CLP QC



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Client: TNU-HANFORD RC-020
LVL #: 0601L051
SDG/SAF # K0164/RC-020

PCB

Five (5) soil samples were collected on 01-042006.

W.O. #: 11343-606-001-9999-00
Date Received: 01-06-2006

The samples and their associated QC samples were extracted on 01-07-2006 and analyzed according to
Lionville Laboratory SOPs based on SW846, 3rd Edition procedures on 01-09,10-2006. The extraction
procedure was based on method 3540C and the extracts were analyzed based on method 8082.

The following is a summary of the QC results accompanying the sample results and a description of any
problems encountered during their analyses:

All results presented in this report are derived from samples that met LvLI's sample acceptance policy.

2. The samples were extracted and analyzed within required holding time.

The samples and their associated QC samples received Copper-Sulfur and Sulfuric Acid cleanups
according to Lionville Laboratory SOPs based on SW846 methods 3660A and 3665A respectively.

4. The method blank was below the reporting limits for all target compounds.

5. All surrogate recoveries were within acceptance criteria.

6. All blank spike recoveries were within acceptance criteria.

7. All matrix spike recoveries were within acceptance criteria.

8. The initial calibrations associated with this data set were within acceptance criteria.

9. The continuing calibration standards analyzed prior to sample extracts were within acceptance
criteria.

10. LvLI is NELAP accredited by the state of Pennsylvania and holds over 20 additional state
accreditations. For a complete listing of accrediting authorities and the corresponding
analytes/methods, please contact your Project Manager.

11. I certify that this sample data package is in compliance with SOW requirements, both technically and
for completeness, other than the conditions detailed above. Release of the data contained in this hard-
copy data package has been authorized by the laboratory Manager or a designee, as verified by the
following signature.

Z 11/10/4

I ' aniels Date

L oratory anager

Lionville Laboratory Incorporated
som\r\gronpWaN\ptttUnu hmtonM601-071.pcbs
The results presented in this repott tdete only to the analytical testing sodcondifiwu of the sunples a[receipt and during storege pages of this report are integrel pmts ofthe enalytical data
Therefore, diis repolt should only be reproduced in its entirty of 8 paga.
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Appendix 5

Data Validation Supporting Documentation
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HNF-20433 REV 0

PCB DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

A B D E

PROJECT: C - ^' DATA PACKAGE: l^ l(

VALIDATOR: LAB:
Ur

DATE: 3 Za-^

SDG: V-p &

PERFORMED

SW-846 8081 SW-846 8081
(TCLP)

t,^W-846808 SW-846 8081
(TCLP)

SAMPLES/MATRIX

Y 003 7'i()v66y SiMG SWvL7

s^J

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation present? ....................................................................................... YeG N/A

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)

Initial calibrations acceptable? ................................................................. ............................................... Yes Na

Continuing calibrations acceptable? ......................................................... ............................................... Yes N

Standards traceable? ................................................................................. ............................................... Yes N

Standards expired? ................................................................................... ............................................... Yes N

Calculation check acceptable? .................................................................. ............................................... Yes N

DDT and endrin breakdowns acceptable? ................................................ ............................................... Yes N

^^^^007.7



HNF-20433 REV 0

PCB DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

Calibration blanks analyzed? (Levels D, E) ................................................... ......................................... Yes No

Calibration blank results acceptable? (Levels D, E) ....................................... ......................................... No

Laboratory blanks analyzed? .......................................................................... .....................................
(..

Yes o N/A

Laboratory blank results acceptable? .... ......................................................... ......................................... ^ e N N/A

Field/trip blanks analyzed? (Levels C, D, E) ................................................. ......................................... Yes ^No

Field/trip blank results acceptable? (Levels C, D, E) ..................................... ......................................... Yes No

Transcription/calculation errors? (Levels D, E) ............................................. ......................................... Yes No

Comments: ^ ^^

4. ACCURACY (Levels C, D, and E)

Surrogates analyzed? ............................................................................................................................ ^. Yes No N/A

Surrogate recoveries acceptable? ...................

Surrogates traceable? (Levels D, E) ............... ...................

................................................... .. . Ye N^

. . . ..... ........................................................ Yes N

Surrogates expired? (Levels D, E) ...............................................

MS/MSD samples analyzed? .......................................................

MS/MSD results acceptable? .......................................................

MS/MSD standards NIST traceable? (Levels D, E) .....................

MS/MSD standards expired? (Levels D, E) ............................................................................................ Y-OA No 'N/

LCS/BSS samples analyzed? ............................................................................................................. Cs No N/A

LCS/BSS results acceptable? ............................................................................................................ ^:... No

Standards traceable? (Levels D, E) ......................................................................................................... Yes N 3

Standards expired? (Levels D, E) ............................................................................................................ Yes N

Transcription/calculation errors? (Levels D, E) ...................................................................................... Yes o ^DiCA^

Performance audit sample(s) analyzed? .................................................................................................. Ye No N/A

Performance audit sample results acceptable? ....................................................................................^.... Yes No

Comments: «o l''e5

W30U18



HNF-20433 REV 0

PCB DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

Duplicate RPD values acceptable? ......................................................................................................... es No N/A

Duplicate results acceptable? ............................................................................................................... . Ye No NZA

MS/MSD standards NIST traceable? (Levels D, E) ................................................................................ Yes No A

MS/MSD standards expired? (Levels D, E) ............................................. .......................................... .....X-^S No /

Field duplicate RPD values acceptable? ..............................................................................................Ye^so

Field split RPD values acceptable? ......................................................................................................... Yes No /

Transcription/calculation errors? (Levels D, E) ...................................................................................... Yes No /

6. SYSTEM PERFORMANCE (Levels D and E)

Chromatographic performance acceptable? .......................................................

Positive results resolved acceptably? .................................................................

Comments:

..................................... Yes N N/A

..................................... Yes No

7. HOLDING TIMES (all levels)

Samples properly preserved? ..............................................................................

Sample holding times acceptable? .....................................................................

Comments:

................................ ... Ye No N/A

................................. .. Yes No N/A
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HNF-20433 REV 0

PCB DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all

levels)

Compound identification acceptable? (Levels D, E) ............................................................................... Yes No /A

Compound quantitation acceptable? (Levels D, E) ................................................................................. Yes No N%A

Results reported for all requested analyses? ....................................................................................... .:. Ye No NA/

Results supported in the raw data? (Levels D, E) .................................................................................... Yes N' N/A

Samples properly prepared? (Levels D, E) ............................................................... ........ Yes No

Detection limits meet RDL? ....................................................................... ... Yesl No N/A

Transcription/calculation errors? (Levels D, E) ...................................................................................... Yes No N/

9. SAMPLE CLEANUP (Levels D and E)

Fluoricil ®(or other absorbent) cleanup perfonned? ....................................... ....................................... Yes o

Lot check performed? ....................................................................................... ....................................... Yes o

Check recoveries acceptable? ............................................................ .......... ....................................... Yes No

GPC cleanup performed? ................................................................................. ....................................... Yes No

GPC check performed? .................................................................................... ....................................... Yes No

GPC check recoveries acceptable? ................................................................... ....................................... Yes No

GPC calibration performed? ............................................................................. ....................................... Yes No

GPC calibration check performed? .................................................................. ....................................... Yes No

GPC calibration check retention times acceptable? ......................................... ....................................... Yes No

Check/calibration materials traceable?............................................................. ....................................... Yes No

Check/calibration materials Expired? ............................................................... ....................................... Yes No

Analytical batch QC given similar cleanup? .................................................... ....................................... Yes No

Transcription/Calculation Errors? .................................................................... ....................................... Yes No

W-W0020



Date: 9 March 2006
To: Washington Closure Hanford Inc. (technical representative)
From: TechLaw, Inc.
Project: 100-BC Burial Grounds - Soil Full Protocol - Waste Site 1 18-C-3:3
Subject: Semivolatile - Data Package No. K0164-LLI

INTRODUCTION

This memo presents the results of data validation on Data Package No. K0164
prepared by Lionville Laboratory Inc. (LLI). A list of samples validated along with

the analyses reported and the method of analysis is provided in the following table.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling
and Analysis Plan (DOE/RL-96-22, February 2005). Appendices 1 through 5
provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

Holding Times

Analytical holding times were assessed to ascertain whether the holding time

requirements were met by the laboratory. The holding time requirements are as

follows: Samples must be extracted within 14 days of the date of sample collection

and analyzed within 40 days from the date of extraction.

If holding times are exceeded, but not by greater than two times the limit, all

associated sample results are qualified as estimates and flagged "J" for detects and

"UJ" for non-detects. If holding times are exceeded by greater than two

000001
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times the limit, all associated detectable sample results are qualified as estimates
and flagged "J" and all non-detects are rejected and flagged "UR".

All holding times were met.

Method Blanks

Method blank analyses are conducted to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At
least one acceptable method blank analysis must be conducted for every 20
samples. No contaminants should be present in the method blank. Analytical
results for analytes present in any sample at less than five times the concentration
of that analyte found in the associated blank are qualified as non-detects and
flagged "U". Common laboratory contaminants present in samples at less than ten
times the concentration of that analyte found in the associated blank are qualified

as non-detects. If a sample result is less than the CRQL and is less than five times

(or less than ten times for lab contaminants) the highest associated blank result, the
sample result value is raised to the CRQL level and qualified as undetected "U".

All method blank results were acceptable.

Field Blanks

One equipment blank (J10V65) was submitted for analysis. Di-n-butylphthalate

and bis(2-ethylhexyl)phthalate were detected in the equipment blank. Under the
WCH statement of work, no qualification is required.

Accuracy

Matrix Spike/Matrix Spike Duplicate & Blank Spike Recoveries

Matrix spike/matrix spike duplicate analyses are used to assess the analytical

accuracy of the reported data and the effect of the matrix on the ability to
accurately quantify sample concentrations. Matrix spike/matrix spike duplicate

analyses are performed in duplicate using five compounds for which percent

recoveries must be within a range of 50-150% or within laboratory control limits.

If spike recoveries are outside control limits, detected sample results less than five

times the spike concentration are qualified as estimates and flagged "J".

Undetected sample results with spike recoveries below control limits are qualified

as estimates and flagged "UJ". Undetected sample results are not qualified if the

spike recovery is above control limits. Sample results greater than five times the

spike concentration require no qualification.
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All accuracy results were acceptable.

Surrogate Recovery

The analyses of surrogate compounds provide a measure of performance for
individual samples. Matrix-specific surrogate compound recovery control windows
have been established by the EPA CLP program. If two surrogates of the same
class of compounds ( base/neutral or acid) are out of control limits, all associated
sample results greater than the contract required quantitation limit (CRQL) are
qualified as estimates and flagged "J". Sample results less than the CRQL and
below the lower control limit are qualified as estimates and flagged "UJ". Sample
results less than the CRQL with recoveries above the upper control limit require no
qualification. If a surrogate recovery is less than 10%, detects are qualified as
estimates and flagged "J" and nondetects are rejected and flagged "UR".

All surrogate results were acceptable.

Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike ( MS)/matrix spike duplicate ( MSD) results provide matrix-specific
information on the precision of the method for specific target compound classes.
Precision is expressed by the relative percent difference ( RPD) between the
recoveries of duplicate matrix spike analyses performed on a sample. Samples
results must be within RPD limits of +/-30°h. If RPD values are out of
specification and the sample concentration is less than five times the spike
concentration, all associated detected sample results are qualified as estimates and
flagged "J". If RPD values are out of specification and the sample concentration is
greater than five times the spike concentration, no qualification is required.

Due to RPDs outside QC limits, all 2,4-dimethylphenol (35%) and 2,4-dinitrophenol
(57%) results were qualified as estimates and flagged "J".

All other precision results were acceptable.

Field Duplicate Samples

One set of field duplicates (J10V66/J10V67) were submitted for analysis. Field
duplicates are compared using the same criteria as for laboratory duplicates. All
field duplicates were acceptable.
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Analytical Detection Levels

Reported analytical detection levels are compared against the required quantitation

limits (RQL's) to ensure that laboratory detection levels meet the required criteria.
Forty-eight analytes exceeded the RQL. Under the WCH statement of work, no

qualification is required. AII other analytes met the RQL.

Completeness

Data package No. K0164 was submitted for validation and verified for
completeness. Completeness is based on the percentage of data determined to be
valid (i.e., not rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to RPDs outside QC limits, all 2,4-dimethylphenol (35%) and 2,4-dinitrophenol
(57%) results were qualified as estimates and flagged "J". Data flagged "J"
indicates that the associated concentration is an estimate, but under the WCH

statement of work, the data may be usable for decision-making purposes. All other

validated results are considered accurate within the standard error associated with
the methods.

Forty-eight analytes exceeded the ROL. Under the WCH statement of work, no
qualification is required.

REFERENCES

WCH, Contract #20266, Validation Statement of Work, Washington Closure

Hanford Incorporated, July 7, 2003.

DOE/RL-96-22, Rev. 4, 100 Area Remedial Action Sampling and Analysis Plan,

U.S. Department of Energy, February 2005.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the BHI

validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in

the sample. The value reported is the same quantitation limit corrected

for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in

the sample. Due to a minor QC deficiency identified during the data

validation, the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due

to a minor QC deficiency identified during the data validation, the

associated quantitation limit is an estimate.

R - Indicates the compound or analyte was analyzed for, detected, and due

to an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in

the sample. Additionally, the data is unusable due to an identified major

QC deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.

The data may not be valid for some specific applications (i.e., usable for

decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be

valid for some specific applications usable for decision-making purposes).
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Appendix 2

Summary of Data Qualification
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SEMIVOLATILE DATA QUALIFICATION SUMMARY*

* - The Qualified Data Summary Table includes laboratory applied "U" qualifiers not

specifically identified here. The laboratory applied "U" qualifiers are included to minimize

misinterpretation of results contained in the table.
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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SEMIVOLATILE/PAH ANALYSIS, SOIL MATRIX, ( UG/KG) Page_1_ of_2_

Pro'ect: WASHINGTON CLOSURE HANFORD

Laborato : LLI ISDG: K0164

Sample Number J10V62 J10V63 J10V64 J1oV65 J70V66 J10V67

Remarks E. Blank Duplicate

Sam le Date 1/4/06 1/4/06 1/4106 1/4/06 114/06 1/4/06

Extraction Data 1/7/06 1/7/06 117/06 1/7106 117106 1/7/06

Ana lys is Date 1/10/06 1/12106 1/12106 1/12/06 1/12/06 1/12/06

Semivolatile (8270C )
Phenol

RQL
660

Result
360

Q
U

Result
360

Q
U

Result
370

Q
U

Result

330
Q
U

Result
360

Q

U

Result

360
0
U

bis(2-Chloroeth ther 660 360 U 360 U 370 U 330 U 360 U 360 U

2-Chloro henol 660 360 U 360 U 370 U 330 U 360 U 360 U

1,3-Dichlorobenzene 660 360 U 360 U 370 U 330 U 360 U 360 U

1,4-Dichlorobenzene
1,2-Dichlorobenzene

660
660

360
360

U
U

360
360

U
U

370
370

U
U

330
330

U
U

360
360

U
U

360
360

U
U

2-Meth I henol 660 360 U 360 U 370 U 330 U 360 U 360 U

2,2'-o bis 1-chloro ro ne) 660 360 U 360 U 370 U 330 U 360 U 360 U

3 and/or 4-Meth 1 henol 660 360 U 360 U 370 U 330 U 360 U 360 U

N-Nibosodi-n- ro lamine 660 360 U 360 U 370 U 330 U 360 U 360 U

Hexachloroethane
Nitrobenzene

660
660

360
360

U
U

360
360

U
U

370
370

U
U

330
330

U
U

360
360

U
U

360
360

U
U

Iso horone 660 360 U 360 U 370 U 330 U 360 U 360 U

2-Nitro noI
2,4-Dime 1 henol

bis 2-Chloroetho methane

2,4-Dichloro henol
1,2,4-Triclilorobenzene

Naphthalene

660
660
660
660
660
660

360
360

360
360
360
360

U
UJ

U
U
U
U

360
360
360
360
360
360

U
UJ
U
U
U
U

370
370
370
370
370
370

U
UJ
U
U
U
U

330
330
330
330
330
330

U
UJ
U
U
U
U

360
360
360
360
360
360

U
UJ
U
U
U
U

360
360
360
360
360
360

U
UJ
U
U
U
U

4-Chloroaniline 660 360 U 360 U 370 U 330 U 360 U 360 U

Hexachlorobutadiene

4-Chioro-3-meth Iphenol

660
660

360
360

U
U

360
360

U

U

370
370

U
U

330
330

U
U

360
360

U
U

360
360

U
U

2-Meth inaphthalene

Hexachloroc clo ntadiene

660
660

360
360

U
U

360
360

U
U

370
370

U
U

330
330

U
U

360
360

U

U

360
360

U
U

2,4,6-Trichloro phenol
2,4,5-Trichloro henol'

660
660

360
900

U

U

360
890

U

U

370

940

U

U

330

830

U
U

360

900

U

U

360

900

U
U

2-Chlorona hthaiene 660 360 U 360 U 370 U 330 U 360 U 360 U

2-Nitroaniline'

Dimeth 1 hthalate

660
660

900
360

U

U

890

360
U
U

940

370

U

U

830

330

U
U

900

360

U
U

900
360

U
U

Acenaphthylene 660 360 U 360 U 370 U 330 U 360 U 360 U

2,6-Dinitrotoluene 6611 360 U 360 U 370 U 330 U 360 U 360 U

Laboratory applied non-detect qualifiers "U" have been included in this table to minimize miss-interpretation of results.

All other qualifiers shown were applied during validation.
RQL exceeded
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SEMIVOLATILE/PAH ANALYSIS, SOIL MATRIX, ( UG/KG) Page_2_ of_2_

Pro'ect: WASHINGTON CLOSURE HANFORD

Laborato : LLI SDG: K0164

Sample Number J1oV62 J1oV63 J10V64 J1GV65 J10V66 J10V67

Remarks E. Blank Duplicate

Sam p le Date 1/4/06 1/4/06 1/4/06 1/4/06 1/4/06 1/4/06

ExtracBonDate 1/7/06 1/7/06 1l7/06 1/7/06 1/7/06 1n106

Analys is Date 1/10/06 1/12/06 1/12106 1/12/06 1/12106 1/12/06

Semivolatlie (8270C ) RQL Result Q Result 0 Result Q Result 0 Result Q Result Q

3-Nitroaniline 660 900 U 890 U 940 U 830 U 900 U 900 U

Acena phthene 660 360 U 360 U 370 U 330 U 360 U 360 U

2,4-Dinitro henoM 660 900 UJ 890 UJ 940 UJ 830 UJ 900 UJ 900 UJ

4-Nitrophenor 660 900 U 890 U 940 U 830 U 900 U 900 U

Dibenzofuran 660 360 U 360 U 370 U 330 U 360 U 360 U

2,4-Dinitrotoluene 660 360 U 360 U 370 U 330 U 360 U 360 U

Diethylphthalate 660 360 U 360 U 370 U 330 U 360 U 360 U

4-Chloro henyl-phen I ether 660 360 U 360 U 370 U 330 U 360 U 360 U

Fluorene 660 360 U 360 U 370 U 330 U 360 U 360 U

4-N'droaniline 660 900 U 890 U 940 U 830 U 900 U 900 U

4,6-Dfnifro-2-meth I henoM 660 900 U 690 U 940 U 830 U 900 U 900 U

N-Nltrosodi e Iamine 660 360 U 360 U 370 U 330 U 360 U 360 U

443romo he ether 660 360 U 360 U 370 U 330 U 360 U 360 U

Hexachlorobenzene 660 360 U 360 U 370 U 330 U 360 U 360 U

Pentachloro henor 660 900 U 890 U 940 U 830 U 900 U 900 U

Phenanthrene 660 360

1

U 360 U 370 U 330 U 110 59

Anthracene 660 360 U 360 U 370 U 330 U 360 U 360 U

Carbazole 660 360 U 360 U 370 U 330 U 360 U 360 U

Di-n-b 1 hthalate 660 19 360 U 370 U 26 360 U 360 U

Fluoranthene 660 18 360 U 370 U 330 U 160 85

rene 660 19 360 U 370 U 330 U 170 100

Bu Ibe I hthalate 660 360 U 360 U 370 U 330 U 360 U 360 U

3,3'-Dichloroben2idine 660 360 U 360 U 370 U 330 U 360 U 360 U

Benzo(a)anthracene 660 360 U 360 U 370 U 330 U 75 48

Ch rysene 660 360 U 360 U 370 U 330 U 100 60

bis 2-Eth Ihe I hthalate 660 65 21 24 32 39 44

Di-n-oc 1 hthalate 660 360 U 360 U 370 U 330 U 360 U 360 U

Benzo(b)fluoranthene 660 360 U 360 U 370 U 330 U 59 35

Benz kfluoranthene 660 360 U 360 U 370 U 330 U 68 43

Benzo a) rene 660 360 U 360 U 370 U 330 U 73 47

Indeno 1,2,3<d p rene 660 360 U 360 U 370 U 330 U 52 34

Dibenz a,h)anthracene 660 360 U 360 U 370 U 330 U 360 U 360 U

Benzo(g,h,i)Qe lene 660 360 U 360 U 370 U 330 U 59 38

Laboratory applied non-detect qualifiers "U" have been included in this table to minimize miss-interpretation of results.

All other qualifiers shown were applied during validation.
' - RaL exceeded



i.ionvatio LaDOraL02y, Inc.

Semivolatiles by GC/MS, HSL List Report Date; 01/13/06 15:02

RFW Batch Number- 0601L051 Client• TNU-EANFORD RC-020 Work Order• 11343606001 Page: la

CUet ID: J10V62 J10V62 J10V62 J10V63 J10V64 J10V65

Sample RFW#: 001 001 MS 001 MSD 002 003 004

Information Matrix: SOIL SOIL SOIL SOIL SOIL SOIL

D.F.: 1.00 1.00 1.00 1.00 1.00 1.00
Units: ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

IL
¢
¢
¢
¢
¢
s
¢
¢

Nitrobenzene-d5 64 %, 68 k 84 ^ 69 & 72 !k 82 ^

Surrogate 2-Fluorobiphenyl 69 V 71 % 83 72 % 74 % 82

Recovery Terphenyl-d14 86 % 85 t 112 t 88 t 97 W 97
Phenol-d5 68 % 73 t 85 t 69 V 78 .g 85 t

2-Fluorophenol 65 W 71 $ 87 $ 69 $ 75 $ 84 $

2,4,6-Tribromophenol 65 1 73 t 86 Y 55 W 63 § 67 ^
___°.:____='===f1===•=__===.:f1=====__==..=fl=... =__•===°fl=....===.... f1

Phenol 360 U 81 t 95 1 360 U 370 Q 330 U
bis(2-Chloroethyl)ether 360 U 80 t 96 t 360 U 370 U 330 U
2-Chlorophenol 360 U 81 t . 96 t 360 U 370 U 330 U
1,3-Dichlorobenzene 360 U 74 t 91 t 360 U 370 U 330 U

^ 1,4-Dichlozobenzene 360 U 73 Y 89 t 360 U 370. U. 330 U
^ 1,2-Dichlorobenzene 360 U 78 t 94 % 360 U 370 U 330 U
^ 2-Methylphenol 360 U 76 k 91 g 360 U 370 U 330 U

2,21-oxybis(i-Chloropropane) 360 U 77 V 91 W 360 U 370 U 330 U
4-Methylphenol 360 U 76 3 90 % 360 U 370 U 330- U
N-Nitroso-di-n-propylamine 360 U 79 % 91 g 360 U 370 U 330 U
Hexachloroethane 360 U 73 t 87 k 360 U 370 U 330 U
Nitrobenzene 360 U. 77 3 93 W 360 U 370 U 330 U
Isophorone 360 U 82 % 98 1. 360 L1 370 U 330 U
2-Nitrophenol 360 U 77 % 92 8 360 U 370 U 330 U
2,4-Dimethylphenol 360 UT 55 % 78 ^ 360 U:Y 370 U_T 330 UT
bis(2-Chloroethoxy)methane 360 U 78 % 96 %; . 360 U 370 U 330 U
2,4-Dichlorophenol 360 U 79 & 93 $ . 360 U 370 U 330 U
1,2;4-Trichlorobenzene 360 U 75 k 91 & 360 U 370 U 330 U
Naphthalene 360 U 75 % 90 g 360 U 370 U 330 U
4-Chloroaniline 360 U 80 % 96 t 360 U 370 U 330 U
Hexachlorobutadiene 360 U 82 t 100 t 360 U, 370 U 330 U
4-Chloro-3-methylphenol 360 U 80 V 96 t 360 U 370 U 330 U
2-Methylnaphthalene 360 U 79 & 95 % 360 U 370 U 330 U
Hexachlorocyclopentadiene 360 U 74 % 78 t 360 U 370 U 330 U
2,4,6-Trichlorophenol 360 U 79 % 94 t 360 U 370 U 330 D
2,4,5-Trichlorophenol 900 U 82 $ 96 k 890 U 940 U 830 U

Outside of EPA CLP QC limits.



RFW Batch Number• 0601L051 Client• TAO-xRNFORD AC-o's0 worK Uraer• 1lsaeeaouul racre• xD

Cust ID; 310V62 310V62 3101162 J10V63 J101164 J10V65

RFW#: 001 001 37s 001 MSD 002 003 004
n

e

a
a
a

2-Chloronaphthalene 360

2-Nitroaniline 900

Dimethylphthalate 360

Acenaphthylene 360

2,6-Dinitrotoluene 360

3-Nitroaniline 900

Aaenaphthene 360

2,4-Dinitrophenol 900

4-Nitrophenol 900
Dibenzofuran 360

2,.4-Dinitrotoluene 360

Diethylphthalate 360
4-Chlorophenyl-phenylether 360

Fluorene 360
4-Nitroaniline 900
4,6-Dinitro-2-methylphenol 900

N-Nitrosodiphenylamine (1) 360

4-Bromophenyl-phenylether 360
^ Hexachlorobenzene 360
G Pentachlorophenol 900

}i Phenanthrene 360
(,) Anthracene 360

Carbazole 360

Di-n-butylphthalate 19
Fluoranthene 18

Pyrene 19

Butylbenzylphthalate 360

3,31-Dichlorobenzidine 360

Benzo(a)anthracene 360

Chrysene 360
bis (2-Ethylhexyl)phthalate 65
Di-n-octyl phthalate 360
Benzo(b)fluoranthene 360
Benzo(k)fluoranthene 360

Benzo(a)py='ene 360

Indeno(1,2,3-cd)pyrene 360
Dibenz(a,h)anthracene 360

Benzo(g,h,i)perylene 360

(1) - Cannot be separated from niphenylamine

U 78 t 93 t
U 83 t 99 w
U 82 t 101 k

U 79 t 94 %

U 84 t 102 t

U 90 t 113 t

U 80 t 96 t
U 43 % 77 $

U 88 $ 109 k
U 81 v 99 ^

U 90 %; 115 t
U 84 t 106 k
U 81 8 100 k

U 81 !k 101 t
U 87 t 113 t
U 81 t 104 k
U 64 v 77 t

U 68 t 83 v
U 80 t 95 &
U 85 t 108 8
U 81 t 98 $
U 82 t 101 1;
U 86 t 103 Y
J 87 B 105 t
J 89 % 101 w
J 89 $ 119 g
U 94 g 123 %;
U 85 t 104 k
U 84 W 103 %
U 82 t 102 g
J 90 ^ 118 &

U 87 t 111 $
U 80 t 100 ^
U 78 t 96 $

U 77 t 96 c
U 82 Rc 105 %
U 81 % 104 t
U 80 % 103 g

*a Outside of EPA CLP QC limits.

360 U 370 U 330 U
890 U 940 U 830 U
360 U 370 U 330 U.

360 U 370 U 330 U

360 U 370 U 330 U
890 U 940 U 830 U
360 U 370 U 330 U
890 U ^ 940 U^ 830 U^
890 U 940 U 830 U
360 U 370 U 330 U
360 U 370 U 330 U
360 U 370 U 330 U
360 U 370 U 330 U
360 O 370 U 330 U

890 U 940 U 830 U
890 U 940 U 830 U
360 U 370 U' 330 U
360 U 370 U 330 U
360 U 370 U 330 U
890 U 940 U 830 U
360 U 370 U 330 U
360 U 370 U 330 U
360 U 370 U 330 U
360 U 370 U 26 J
360 U 370 U 330 U
360 U 370 U 330 U
360 U 370 U 330 U
360 U 370 U 330 U
360 U 370 U 330 U
360 U 370 U 330 U
21 J 24 J 32 J

360 U 370 U 330 U
360 U 370 U 330 U
360 U 370 U 330 U
360 U 370 U 330 U
360 U 370 U 330 U
360 U 370 U 330 U
360 U 370 U 330 U



Lionvilla Laboratory, Inc.

Semivolatiles by GC/MS, HSL List Report Date: 01/13/06 15:02

RFW Batch Number: 0601L051 Client: RC-020 Work Order: 11343606001 Page: 2a

Cust ID: J10V66 J10V67 SBLSSI SBLKSI BS

Sample RFW#: 005 006 0618001646B1 06L80016-E031

Information Matrix: SOIL SOIL SOIL SOIL

D.F.: 1.00 1.00 1.00 1.00

Units: ug/Kg ug/Kg ug/Kg ug/Kg

Nitrobeqzene-d5 78 ^ 82 % 88 $ 80 8

Surrogate 2-Fluorobiphenyl 84 k 87 lk 90 % 81 %
Recovery Terphenyl-d14 85 1; 90 % 111 %; 104 g

Phenol-d5 80 ^ 77 % 92 $ 84 %
2-Fluorophenol 78 t 77 % 91 9r 81 %

2,4,6-Tribromophenol 72 F 77 ^ 85 8 86 k
====vsvs...aea===.=_:.__..:=:aana.==.a=a==es :fls..asszssas .fl==:==cme==:.fl==°=...... ==f1=====ss===.=fl........... =f1
Phenol 360 U 360 U 330 U 88 t
bis(2-Chloroethyl)ether 360 U 360 U 330 U 87 8
2-Chlorophenol 360 U 360 0 330 U 88 t
1,3-Dichlorobenzene 360 U 360 U 330 U 83 8
1,4-Dichlorobenzene 360 U 360 U 330 U 81 8

C 1,2-Dichlorobenzene 360 U 360 U 330 U 84 $
C 2-Methylphenol 360 U 360 U 330 U 84 ^
},y 2,21-oxybis(1-Chloropropane) 360 U 360 U 330 U 86 1;
^a 4-Methylphenol 360 U 360 U 330 0 86 8

N-Nitroso-di-n-propylamine 360 U 360 U 330 U 91 !k
Hexachloroethane 360 U 360 U 330 U 82 8
Nitrobenzene 360 U 360 U 330 U 82 $
Isophorone 360 U 360 U 330 U 92 L
2-Nitrophenol 360 U 360 U 330 U 85 k
2,4-Dimethylphenol 360 0 T. 360 UJ- 330 U 68 t
bis(2-Chloroethoxy)methane 360 U 360 U 330 U 86 g
2,4-Dichlorophenol 360 U 360 U 330 U 86 t
1,2,4-Trichlorobenzene 360 U 360 U 330 U 81 g
Naphthalene 360 U 360 U 330 U B1 t
4-Chloroaniline 360 U 360 U 330 U 90 k
Hexachlorobutadiene 360 U 360 U 330 U 88 %
4-Chloro-3-methylphenol

2-Methylnaphthalene

360

360

U

U

360

360

U

U

330

330
U

U

90

86

%

4

^^^^G

Hexachlorocyclopentadiene 360 U 360 U 330 U 83 t
^

2,4,6-Trichlorophenol 360 U 360 U 330 U 86 t
2,4,5-Trichlorophenol 900 U 900 U 830 U 89 t
*- Outside of EPA CLP QC limits.

a
a
a
a
a
a
a
a
a



[zrw satcn Nu6lber• 0601L051 c1ient: rrro-aANBOxD RC-020 Work Order: 11343606001 Page: 2b

Cust ID: J10V66 J10V67 SBL&SI SBL&SI BS

I
RFW#: 005

2-Chloronaphthalene sbu

2-Nitroaniline 900

Dimethylphthalate 360

Acenaphthylene 360

2,6-Dinitrotoluene 360

3-Nitroaniline 900

Acenaphthene 360

2,4-Dinitrophenol 900

4-Nitrophenol 900

Dibenzofuran 360

2,4-Dinitrotoluene 360

Diethylphthalate 360

4-Chlorophenyl-phenylether 360
Fluorene 360
4-Nitroaniline 900

4,6-Dinitro-2-methylphenol 900
N-Nitrosodiphenylamine (1) 360

^ 4-Bromophenyl-phenylether 360

0 Hesachlorobenzene 360

C Pentachlorophenol 900
}3 Phenanthrene 110

CJ1 Anthracene 360

Carbazole 360

Di-n-butylphthalate 360

Fluoranthene 160

Pyrene 170
Butylbenzylphthalate 360

3,3'-Dichlorobenzidine 360

Benzo(a)anthracene 75

Chrysene 100

bis(2-Ethylhexyl)phthalate 39
Di-n-octyl phthalate 360
Benzo(b)fluoranthene 59
Benzo(k)fluoranthene 68

Benzo(a)pyrene 73
Indeno(1,2,3-cd)pyrene 52
Dibenz(a,h)anthracene 360
Benzo(g,h,i)perylene 59
(1) - Cannot be separated. from Diphenylamine

006 06L80016-1031 06LE0016-MB1

U 360 U 330 U 84 %
U 900 U 830 U 91 %
U 360 U 330 U 92 %
U 360 U 330 U 86 ^
U 360 U 330 U 94 %
U 900 U 830 U 103 %
U 360 U 330 U 85 %
U,r} 900 U 5 830 U 57 W
U 900 U 830 U 99 W
U 360 U 330 U 88 t
U 360 U 330 U 100 g
U 360 U 330 U 95 t
U 360 U 330 U 89 t
U '360 U 330 U 88 t
U 900 U 830 U 98 &1
U 900 U 830 U 97 t
U 360 U 330 U 72 g
U 360 U 330 U 78 ^
U 360 U 330 U 89 %
U 900 U 830 U 103 W
J 59 J 330 U 86 W
U 360 U 330 U 89 v
U 360 U 330 U 86 8
U 360 U 330 U 93 W
J 85 J 330 U 86 t
J 100 J 330 U 106 Y
U 360 U 330 U 105 w
U 360 U 330 U 96 Ir
J 48 J 330 U 92 %
J 60 J 330 U 90 t
J 44 J 330 U 104 $
U 360 U 330 U 96 k
J 35 J 330 U 89 $
J 43 J 330 U 88 %
J 47 J 330 U 87 %
J 34 J 330 U 96 @
U 360 U 330 U 95 b
J 38 J 330 U 95 %-

Outside of EPA CLP QC limits.

o[

0
a
e
e
E
a
a
6
a



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Case Narrative

W.O.4: 11343-606-001-9999-00
Date Received: 01-06-2006

SEMIVOLATILE

Six (6) soil samples were collected on 01-04-2006.

The samples and there associated QC samples were extracted according to Lionville Laboratory SOPs based
on SW 846 method 3540C on 01-07-2006 and analyzed according to criteria set forth in Lionville Laboratory
SOPs based on SW 846 Method 8270C for TCL Semivolatile target compounds on 01-10,12-2006.

The following is a summary of the QC results accompanying the sample results and a description of any
problems encountered during their analyses:

All results presented in this report are derived from samples that met LvLI's sample acceptance policy.

2. Samples were extracted and analyzed within required holding time.

3. Non-target compounds were detected in the samples.

4. All surrogate recoveries were within acceptance criteria.

5. All matrix spike recoveries were within acceptance criteria.

6. All blank spike recoveries were within acceptance criteria.

Internal standard area and retention time criteria were met.

8. Manual integrations are performed according to SOP QA-125 to produce quality data with the utmost
integrity. All manual integrations are required to be technically valid and properly documented.
Appropriate technical flags are defined in the Glossary ("Technical Flags For Manual Integration").

9. LvLI is NELAP accredited by the state of Pennsylvania and holds over 20 additional state
accreditations. For a complete listing of accrediting authorities and the corresponding
analytes/methods, please contact your Project Manager.

10. I certify, that this sample data package is in compliance with SOW requirements, both technically
and for completeness, other than the conditions detailed above. Release of the data, contained in
this hard-copy data package, has been authorized, by the Laboratory Manager or a designee, as
verified by the following signature.

I II9^ocP
DateI ' Dac

Israt Manager
Lionville Laboratory Incorporated
smn\gmvp\data\bnaUnu-hanfordt0601-057.doc
The results presented in this report relate only to the analytical testlng and conditions ofthe samples at receipt and during storage. All pages of dris repon sa imegral pvt. oeMe mnlytie.t dsa.
Therefore, this report should only be reproduczd in its entirety of 2 0 pages.
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Appendix 5

Data Validation Supporting Documentation
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HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

A B C D E

PROJECT: C^^:3 DATAPACKAGE: p^le f

VALIDATOR: LAB: DATE:

SDG:

ANALYSESPERFO

SW-846 8260 SW-846 8260
(TCLP)

W-846 8270 SW-846 8270
(TCLP)

SAMPLES/MATRIX

TtOV Cs3 1OlJ(+y 'I (OVGS --,yl0V(o(o

O11(.7

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation present? ....................................................................................... Yes No N/A

2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)

GC/MS tuning/performance check acceptable? ..................................................................... ................. Yes N N/A

Initial calibrations acceptable? ............................................................................................... ................. Yes N

Continuing calibrations acceptable? ....................................................................................... ................. Yes N

O

Standards traceable? ............................................................................................................... ................. Yes N

Standards expired? ................................................................................................................. ................. Yes N

Calculation check acceptable? ................................................................................................ ...............:. Yes N
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HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E) _

Calibration blanks analyzed? (Levels D, E) ............................................................................................ Yes No

Calibration blank results acceptable? (Levels D, E) ................................................................................ No

Laboratory blanks analyzed? ..................................................................................................................^ No N/A

Laboratory blank results acceptable? ...................................................................................................... N/A

Field/trip blanks analyzed? (Levels C, D, E) .......................................................................................... Yes N N/A

Field/trip blank results acceptable? (Levels C, D, E) .............................................................................. Yes No 1A

Transcription/calculation errors? (Levels D, E) ...................................................................................... Yes No 7/

.., } 43

4. ACCURACY (Levels C, D, and E)

Surrogates/system monitoring compounds analyzed? .......................................................................... Ye No N/A

Surrogate/system monitoring compound recoveries acceptable? ......................................................... .. Yes No

Surrogates traceable? (Levels D, E) ........................................................................................................ Yes No N/

Surrogates expired? (Levels D, E) .......................................................................................................... Yes No /

MS/MSD samples analyzed? .................................................................................................................. Ye No N/A

MS/MSD results acceptable? ............................................................................................................... .. Ye No N/A

MS/MSD standards NIST traceable? (Levels D, E) ................................................................................ Yes No N/

MS/MSD standards? (Levels D, E) ......................................................................................................... Yes No /

LCS/BSS samples analyzed? ............................................................................................................... . Ye No N/A

LCS/BSS results acceptable? ..............................:.................................................................................. Y No N/A

Standards traceable? (Levels D, E) ......................................................................................................... Yes No N/

Standards expired? (Levels D, E) ............................................................................................................ Yes No /

Transcription/calculation errors? (Levels D, E) ...................................................................................... Yes No

Performance audit sample(s) analyzed? .................................................................................................. Yeo N̂/A

Performance audit sample results acceptable? ......... ............................................................................... Yes No /N/AS
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HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

MS/MSD samples analyzed? ............................................................................................................ ..... Ye No N/A

MS/MSD RPD values acceptable? .......................................................................................................... YeN N/A

MS/MSD standards NIST traceable? (Levels D, E) ................................................................................ Yes No

^MS/MSD standards expired? (Levels D, E) ............................................................................................ Yes No

Field duplicate RPD values acceptable? ................................................................................................. Yes No N

Field split RPD values acceptable? ......................................................................................................... Yes N NI

Transcription/calculation errors? (Levels D, E) ....................... ................r..^.-..........̂ .................................. Yes No /

(1_rt7._ -.tY.I l.9^- ._0 - 'TC-7_. - <1 CP^L

(l - diF.a-YC1 .IlL._ Y - ^[ /, •-

6. SYSTEM PERFORMANCE (Levels D and E)

Internal standards analyzed? ....................................................................... ............................................ Yes No

linternal standard areas acceptable? ............................................................ ............................................ Yes No

Internal standard retention times acceptable? .............................................. ............................................ Yes No

Standards traceable? .................................................................................... ............................................ Yes No DNN/AA

Standards expired? ...................................................................................... ............................................ Yes No

Transcription/calculation errors? ................................................................ ............................................ Yes No

7. HOLDING TIMES (all levels)

Samples properly preserved? .................................................................................................................. es No N/A

Sample holding times acceptable? ......................................................................................................... Yes o N/A

Comments:

0L)0 U2a.J



HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all

levels)

Compound identification acceptable? (Levels D, E) ............................................... ................................ Yes No , /A

Compound quantitation acceptable? (Levels D, E) ................................................. ........................... No /A

Results reported for all requested analyses? ............................................................ ........................... .... Ye No N/A

Results supported in the raw data? (Levels D, E) .................................................... ................................ Yes No

Samples properly prepared? (Levels D, E) .............................................................. ................................ Yes No

Laboratory properly identified and coded all TIC? (Levels D, E)........................... ................................ Yes No /A

Detection limits meet RDL? .................................................................................... ................................ Ye No N/A

errors? (Levels D, E) ......................................................eTranscription/calculation ................................ Yes No^}-

Comments:

R

_l

L

b o1u-'`

9. SAMPLE CLEANUP (Levels D and E)

GPC cleanup performed? ................................................................................. ....................................... Yes No /A

GPC check performed? .................................................................................... ....................................... Yes No /A

GPC check recoveries acceptable? ................................................................... ....................................... Yes No N/A

GPC calibration performed? ............................................................................. ....................................... Yes N N/A

GPC calibration check performed? .................................................................. ....................................... Yes N N/A

GPC calibration check retention times acceptable? ......................................... ....................................... Yes N/A

Check/calibration materials traceable? ............................................................. ....................................... Yes o N/A

Check/calibration materials Expired? ............................................................... ....................................... Yes o N/A

Analytical batch QC given similar cleanup? .................................................... ....................................... Yes o N/A

Transcription/Calculation Errors? .................................................................... ....................................... Yes N/
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Date: 9 March 2006
To: Washington Closure Hanford Inc. (technical representative)
From: TechLaw, Inc.
Project: 100-BC Burial Grounds - Soil Full Protocol - Waste Site 1 18-C-3:3
Subject: Wet Chemistry - Data Package No. K0164-LLI

INTRODUCTION

This memo presents the results of data validation on Data Package No. K0164

prepared by Lionville Laboratory Inc. (LLI). A list of samples validated along with

the analyses reported and the method of analysis is provided in the following table.

Data validation was conducted in accordance with the Washington Closure Hanford

(WCH) validation statement of work and the 100 Area Remedial Action Sampling

and Analysis Plan (DOE/RL-96-22, Rev. 4, February 2005). Appendices 1 through

6 provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Qualified Data Summary and Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation

Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Documentation Requested by Client

DATA QUALITY PARAMETERS

Holding Times

Analytical holding times for metals are assessed to ascertain whether the holding

time requirements were met by the laboratory. The holding time requirements are

as follows: Soil samples must be analyzed within 30 days for chromium VI.

If holding times are exceeded, but not by greater than two times the limit, all

associated sample results are qualified as estimates and flagged "J" for detects and

"UJ" for non-detects. If holding times are exceeded by greater than two times the

limit, all associated detectable sample results are qualified as estimates and flagged

"J" and all non-detects are rejected and flagged "UR".

000001
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AII holding times were acceptable.

Method Blanks

Method Blanks

Method blank analyses are performed to determine the extent of laboratory

contamination introduced through sampling, sample preparation and analysis. At

least one acceptable method blank analysis must be conducted for every 20

samples. No contaminants should be present in the method blank. All blank results
must fall below the contract required detection limit (CRQL) to be acceptable.

All method blank results were acceptable.

Field (Equipment) Blank

No field blanks were submitted for analysis.

Accuracy

Matrix Spike and Laboratory Control Sample

Matrix spike ( MS) and laboratory control sample ( LCS) analyses are used to assess

the analytical accuracy of the reported data. The matrix spike is used to assess the
effect of the matrix on the ability to accurately quantify sample concentrations.

Recoveries must fall within the range of 70% to 130%. Samples with a recovery

of less than 30% and a sample result below the IDL are rejected and flagged "UR".

Samples with a recovery of 30% to 69% and a sample result less than the IDL are
qualified " UJ". Samples with a recovery of greater than 130% or less than 70%

and a sample result greater than the IDL are qualified as estimates and flagged "J".

Finally, for samples with a recovery greater than 130% and a sample result less

than the IDL, no qualification is required.

All accuracy results were acceptable.

Precision

Laboratory Duplicate Samples

Analytical precision is expressed by the relative percent differences (RPD) between

the recoveries of matrix spike duplicate (MSD) analyses performed on a sample in

the analytical batch. Precision may alternatively be assessed using unspiked

duplicate analyses performed on a sample in the analytical batch. If both sample
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and replicate activities (concentrations) are greater than five times the CRDL and
the RPD is less than 30%, no qualification is required. If either activity
(concentration) is less than five times the CRDL, the RPD control limit is less than
or equal to two times the CRDL. If the RPD is outside the applicable control limit,
associated results are qualified as estimated detects or estimated non-detects.

All laboratory duplicate results were acceptable.

Field Duplicate

One set of field duplicates (J10V66/J10V67) were submitted for analysis. Field
duplicates are analyzed using the same criteria as for laboratory duplicates. All field
duplicate results were acceptable.

Analytical Detection Levels

Reported analytical detection levels are compared against the required quantitation
limits (RQLs) to ensure that laboratory detection levels meet the required criteria.
AII analytes met the RQL.

Completeness

Data package K0164 was submitted for validation and verified for completeness.
Completeness is based on the percentage of data determined to be valid ( i.e., not
rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

None found.

REFERENCES

WCH, Contract #20266, Validation Statement of Work, Washington Closure
Hanford Incorporated, July 7, 2003.

DOE/RL-96-22, Rev. 4, 100 Area Remedia/Action Sampling and Analysis Plan,
U.S. Department of Energy, February 2005.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with BHI
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit corrected
for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a minor QC deficiency identified during the data validation, the
associated concentration is an estimate, but the data are usable for
decision-making purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified major
QC deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications (i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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WET CHEMISTRY DATA QUALIFICATION SUMMARY*

SDG: K0164 REVIEWER:
TLI

PROJECT: 11 8-C-3:3 PAGE 1 OF 1

COMMENTS: No qualifiers assigned

* - The Qualified Data Summary Table includes laboratory applied "U" qualifiers not
specifically identified here. The laboratory applied "U" qualifiers are included to minimize
misinterpretation of results contained in the table.
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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WETCHEMISTRYANALYSIS,SOILMATRIX,MG/KG Page_1 of_t

Project: WASHINGTON CLOSURE HANFORD

Lab: LLI SDG: K0164

Sample Number J10V62 J10V63 J10V64 J10V66 JIOV67

Remarks Duplicate

Sample Date 114/06 114/06 1/4106 1/4/06 1/4106

WetChemistry RQL Result Q Result Q Result Q Result Q Result Q

Chromium VI 0.5 0.22 0.26 0.31 0.54 0.42

^
C

C

C
LID

Laboratory applied non-detect qualifiers "U" have been included in this table to minimize miss-interpretation of results. All other qualifiers shown were applied during validation.



Lioeville Lel»retory, Inc.

INORGAMICS DATA SUF@AARY REPORT 01/16f06

CLIENT: TNUFDIRFORO RC-020 R0164 LVL LOT 4: 06011,051
WORK ORDER: 11343- 606-001-9999-00

RSPORTING OILVIIOR
SAMPLE

.......

SITE ID

........

AMALYTB

............ ....................

RESULT UNITS LSMIT PAC70R

-001 J10V62 e 8olida

... .ss.....

92.1

......

t

..........

0.01

........

1.0

Chromiom vx 0.22 Ma/R4 0.22 1.0

-002 J10V63 k Solids 93.2 t 0.01 1.0
Chxomiom VI 0.26 MO/EG 0.22 1.0

-003 J1UV64 t 8olid9 69.2 i 0.01 1.0

Chrcmium vi ' 0.31 M3/RG 0.22 1.0

-004 J10V65 4 Solids 100 k 0.01 1.0

-005 J10V66 S 8olids 92.4 i 0.01 1.0

Chzomium VI 0.54 MO/IIXI 0.22 1.0

-006 J10V67 801i64 92.4 t 0.01 1.0
Chromiwn VI 0.42 Mo/KG 0.22 1.0
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Analytical Report

Client: TNU-HANFORD RC-029 K0164
LVL#: 0601L051

INORGANIC NARRATIVE

1. This narrative covers the analyses of 6 soil samples.

W.0.4:11343-606-001-9999-00
Date Received: 0 1-06-06

2. The samples were prepared and analyzed. in accordance with the methods checked on the attached
glossary.

LvLI is NELAP accredited by the state of Pennsylvania and holds over 20 additional state
accreditations. For a complete list of accrediting authorities and the corresponding
analytes/methods, please contact your Project Manager.

3. Sample holding times as required by the method and/or contract were met.

4. The results presented in this report are derived from samples that met LvLI's sample acceptance
policy.

5. The method blank for Chromium VI was within the method criteria.

6. The Laboratory Control Samples (LCS) for Chromium VI were within the laboratory control limits.

7. The matrix spike recoveries for Chromium VI were within the 75-125% control limits.

8. The replicate analysis for Chromium VI was outside the 20% Relative Percent Difference (RPD)
control limit that may be attributed to sample inhomogeneity.

9. Results for solid samples are reported on a dry weight basis.

10. I certify that this sample data package is in compliance with SOW requirements, both technically
and for completeness, other than the conditions detailed above. Release of the data contained in this
hard copy package has been authorized by the Laboratory Manager or a designee, as verified by the
follow' g ' ature.

//*A&

M

Dani Is Date
oratory Manager

Lionville Laboratory Incorporated

.ipvol-0s1

The rasults presented in this report relate to the analytical testing and conditions of the samples upon receipt and during storage. All pages of this report are integral
parts of the analytical data. Therefore, this report should only be reproduced in its entirety of 12 pages. 0/^

000012 ('
208 Welsh Pool Road • Exton, PA 19341- 1313 •(610) 280-3000 • Fax (610) 280-3041



Washington CtasBre Hanford CHAIN O' L'USTODYlSAMPLE ANALYSIS RE IIEST RC-020403 P•^ t •r a
olleotnr C*moaarCoWK Telsohow No. ProkdCoordtnator
Doug BowerilC. Mufinez Doug Boaas 309-531-0701 KESS}Q+R. nl Price Code Data TnroaronoeM

'ralect
i '

SusliuLouUw SAB1Yo. AirQualuY q 'j \100-BC Bur al (hwndr - Sm1 Full Protocol l I8C-33 (Frmch Drdnr) RC-020
(

lee C6at Nw
O OU Fkld Loo6oak No. COA Mahsd of8ilpnirat^ FFL11?36 CI IBX4A000 Ped ex

4 0
^Q /

0
BIiH[srlzdAtrHlgNw

EBERLBiESBRVICES IJONVILIE 4 4

b C..-POSSB)LE SAMPLB

^ fawe / 11OT /

'

Preswtlln
Na. c^4C md^C aed¢^ f

4 / TypeofCqtWrr
GA G? rG. Ki

Speeial HaudBug Itadlor Sbmge
Coo! 4 degrar cen[fgrode NwofCaWiner(r)

1 1 1 I

Va4ae
tSOg 250mL 250mL 25poL

^ . - fesi4(1)N Gaomlua PW,-M62 BesVOA- Sx pliw
^

'

SpsW 1a-7196 rIAA(rC1) .
`- SAMPLE ANALYSIS
^ a

W
° ,^cF

Sm4k No. Mo6ix • Smqk Daee Snpb Tme

J18V62 SOIL O O y&IDZ
J10V63 SOIL o 0 W v. ^+ ^1
J10V64 SOIL zd 4
J,OVB$ SOIL C ^C ^O 1l^ OG V
J1OV66 - SOIL O 0 1 -.4

CHAIN OF POSS6SSION SlgdPrlet Nwe SFECIAL RYSTRUCTIONB M it
ReSnq^eelwdB7dRmdrodFmqD44' a^^ BpVwmd I. DrFWZ W1Sne

a xr

• • ^•t/ O 00 • -IL
(I) IWMau4•e010(C6ralLYQIM^r.4AWImwY.Nxek.Briun48mylWao,Boroo,

By/Remred From Duerr" 08qGkdbqugW B7JSOwed Is DIS;Zj

•

dlime 0900
CWnia^q Cabiroy CYavaq CaEak CuPPer. ha4 [sd. M•Yewuo4>Nao^rr. Mah'6dwum,
Niie1 Pohrlrn Setr^q S9Im4 S^lw. SoQn4 Vudist Z6cl: May .7470-(Cl) m.•^. e

,
q

w-raa

arl^ ffi d D.brrunr n eY,s i. ^® O 9S ^Ak
f _ _ , Ct`ba^^o(^ oao.swrs

' led g oved DaM"vnr 7.T4rsp

Zp Peremnel notatihWeto
Fatimai=h 3 j . ^
^^ n .

g ^LQ

x

DiY^5me M DWlRmr . . ..

ere, l5' f
1.ABORATORY Rev•^'aiBr . - ' 'Prk
SECTION

FINALSAMPL& Di+wW7drNOd Dypond By
DISP(UffION

BHI-EE-011 Og/28/2005)



Washin(eton Closure Hanford CIiAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-020-003
eBeebr CwnnCoahd TdeaMmeNo. ProlcctGnrdlutor
Doug BowarlC. Mmbnrs Doug 8ovwe 509•531-0701 &ESSNBR, )H Prlte Gde Datx TurmrsuW

relat Deokation SaqBns Loeutla SAP No. Air Quality q100-BC Burial Grounds - Soil Full Promcol I Is-C-M (FUadl Draim) RC-020

[ae C6ut Nw

F1

a ^ r^ Phld Lsiock Na. COA MeHyd dSdbnumt
LJ EFI.1173fi ClIBX4A000 [ed ex

SWooedTo
EBERLJ)VESERVICES L^NVBIE

^0/O 7d
II `

O/ B1lo[LodlerMIrRiaNo.
er^*&^f C

POSSIBLE 8AAIPLE HAIMMORWRIM

Ni tbac corIC cxdH'.

Type o«„"lma
Gr w a NO

SpecW HaodBUg aad/or Storage
Coot(degreeraenttpnde No.o[CGUtilllm(o)

I I I t I

VNom
25ft xtomG xs4d. 256mt.

^

fsi®(qi Oomin rL51-7012 fdVOA- tieen h
C . . red Iia-7196 [YAANCU

C SAMPLE ANALYSIS

!A

Sample No• Matr& • Smqk Die Sompfe •ttae

J1OV67 SOII. -a\ 1 Zt t5of, V .^a ^r T/Pwo2

CHAIN OFPOSS&4SION SIp/PrfutNnea SPR©AL qYSrR11C'['[pN3 Matria •
RelinqW6ed BWflrnwrd From

06 1,

^ DeM"m ' aylSlorod Ie Deld[Iee

e., r ,•.4 0• ICPMabb-6010) ccsna i.ig (^m A^r. A^r, av^a eayuilm^ Bam.
s^n

NelioqldWedBylg®vWFmm ^^ o^ By5luedfa a*
coe,x COPPM^

q)irJod,Pldo,Seksi^51^s9re,$od'i^ ^T^e^Mucw71fi-e y^
W.V.

gel:ymA.a Bylgeomta Ppm 4̂ 9 ivec [u Dwrrti® D
Oqi
^w,

'
116

- -o . n:-a^s.ur
e D^^

cd
"^-a^ uW
r-n.^.

^
Pmomlel not evdNble to

n 3?2gU
n.wM
`^"r"' 'a. ^ 3 le D^Be

araqla
i L C' ftLf

wrq,w.w
-r-o^ pI _! _Rof ^.

NoquidiM aWTIM Due74e

[r o4i
LABORATORV M-WHY Tiw DMTin

SEC[ION

FINALSAMPLE ^.>vMe" Di.pueday pldrym
D[SPOSmON

BW-EE-071 (08P29/2o05)



Appendix 5

Data Validation Supporting Documentation
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HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

A B C D E

PROJECT: ' ^^--c DATA PACKAGE: K616V

VALIDATOR: 7-1.r LAB: LL-T DATE:

SDG: it,

ANALYSES PERFORMED

Anions/IC TOC TOX TPH-418 Oil and Grease Alkalinity

Ammonia BOD/COD Chloride Chromium-V pH NO3/NOZ

Sulfate TDS TKN Phosphate

SAMPLES/MATRIX

1dVC,Z ^^a^f(c3 ^tav(^y 5^^^"GG ToVC,7

ot

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE .

Technical verification documentation present? ....................................................................................... Ye No N/A

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)

Initial calibrations performed on all instruments? ............................................. ...................................... Yes N

Initial calibrations acceptable? .......................................................................... ...................................... Yes N N/A

ICV and CCV checks performed on all instruments? ....................................... ...................................... Yes N

ICV and CCV checks acceptable? ..................................................................... ...................................... Yes N

U

Standards traceable? .......................................................................................... ...................................... Yes N

Standards expired? ............................................................................................ ...................................... Yes N

Calculation check acceptable? ........................................................................... ...................................... Yes N
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HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

ICB and CCB checks performed for all applicable analyses? (Levels D, E) ................... ....................:.. Yes N^

ICB and CCB results acceptable? (Levels D, E) .............................................................. ....................... N N/A

Laboratory blanks analyzed? ............................................................................................ ..................... No N/A

Laboratory blank results acceptable? ............................................................................... ..................... . Y No N/A

Field blanks analyzed? (Levels C, D, E) .......................................................................... ....................... Y No N/A

Field blank results acceptable? (Levels C, D, E) ..................................................................................... YesNo

Transcription/calculation errors? (Levels D, E) ...................................................................................... Yes No

4. ACCURACY (Levels C, D, and E)

Spike samples analyzed? ..................................................................................................................... e No N/A

Spike recoveries acceptable? ................................................................................................................. Y No N/A

Sike standards NIST traceable? (Levels D, E) ........................................................................................ Yes No N/A

Spike standards expired? (Levels D, E) ................................................................................................. as No /

LCS/BSS samples analyzed? ...............................:.............................................................................. .. Ye No N/A

LCS/BSS results acceptable? ............................................................................................................... No N/

Standards traceable? (Levels D, E) ......................................................................................................... Yes No

Standards expired? (Levels D, E) ............................................................................................................ Yes No

Transcription/calculation errors? (Levels D, E) ...................................................................................... Yes No /A

Performance audit sample(s) analyzed? .................................................................................................. Yes Q N/A

Performance audit sample results acceptable? ........................................................................................ Yes No

Comments: hp rw
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HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

Duplicate RPD values acceptable? .................................................................. ........................................ Yes o N/A

Duplicate results acceptable? ......................................................................... ......................................... e No N/A

MS/MSD standards NIST traceable? (Levels D, E) ........................................ ........................................ Yes No /A

MS/MSD standards expired? (Levels D, E) ................ ....................... Yes No

Field duplicate RPD values acceptable? .......................................................... ....................................... Yes No N/A

Field split RPD values acceptable? ................................................................ ......................................... Yes No

Transcription/calculation errors? (Levels D, E) .............................................. ........................................ Yes No

6. HOLDING TIMES (all levels)

Samples properly preserved? .............................................................................................................. Ye No N/A

Sample holding times acceptable? ...................................................................................................... .. Y No N/A

Comments:
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HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

7. RESULT QUANTITATION AND DETECTION LIMITS (all levels)

Results reported for all requested analyses? ............................................................................................ Ye No N/A

Results supported in the raw data? (Levels D, E) .................................................................................... Yes No /A

Samples properly prepared? (Levels D, E) .............................................................................................. Yes No iA

Detection limits meet RDL? ................................................................................................................. ..l0e, No N/A

Transcription/calculation errors? D, E) .(Levels ...................................................... .. ............................ Yes No N/.
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Appendix 6

Additional Documentation Requested by Client
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Liomille Laboratory, Inc.

INOROANICS NS37[OD BLaRF DATA BOMAARY PAGE 01/19/06

CLIBIiT: TNUHANPORD RC-020 80164 LVL IAT N, 0601L051

WORX ORDBR: 11343-606-001-9999-00

REPORTING DILOTID27

SAMPLR SITE ID ANALYTE

.

RESULT DNITS LIMIT FACTOR.

....... ............................ sa..=.......

BLaRK10 D6LVI002-MR1 Chiomium VI

... ........ ......

0.20 u M0/R0

..........

0.20

........

1.0
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Liaaville Laboratory, Inc.

INOROAIPIC3 M]CqRACY REPORT 01/18/06

CLIEeTo T[NHAHFORD RC-020 ic0164 LVL LOT p: 0601L051

WORK ORDPJd: 11343-606-001-9999-00

SPIKED INITIAL SPIKED DILDTION

SAMPLE

.......
SITE ID

................

BLALYTE

.... .......v..=... ..

SAMPLE RESULT AIAJDNP kRBCOV PACTOR(SPK)

-001 J1DV62

.... .

Soluble Chromium VI

.......

4.6

.......

0.22

......

4.3

.......

100.9

..........

1.0

Inaoluble Waramium VI 1520 0.22 1280 119.1 100

RLANKIO 06LVID02-1,1BL Soluble Chromium VI 4.0 0.20u 4.0 100.8 1.0

Ineoluble Chromium VI 1400 0.20u 1230 113.8 too

a0oo22, (i7



Lionville Leboratory, Inc.

IRORGANICB PRECISION REPORT 01/18/06

CLI6'fPf: TNORARFORD RC-020 X0164

WORK ORDER: 11343-606-001-9999-00

BAMPI.E SITE ID ANALYTE

....... .................... ...........

-OO1R6P J10V62' Chroe:ium VI

LVL LOT 6: 0601L051

INITIAL DILUTION

RESULT REPLICATE RPD Fp(,`TW2(REP)

v

24.0

vv 1.0

vv
""

0.22 0.28
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